IS  TODAY'S  SCIENCE  POUCY  PREPARING 
US  FOR  THE  FUTURE? 

'  Y  4.  SCI  2: 104/1 

Is  Todag's  Science  Policy  Preparing... 

MiUARING 

BEFORE  THE 

COMMITTEE  ON  SCIENCE 
U.S.  HOUSE  OF  REPRESENTATIVES 

ONE  HUNDRED  FOURTH  CONGRESS 
FIRST  SESSION 


JANUARY  6,  1995 


[No.  1] 


Printed  for  the  use  of  the  Committee  on  Science 


'  X 


'-'>\1 


U.S.  GOVERNMENT  PRINTING  OFFICE 
88-909  CC  WASHINGTON  :  1995 

For  sale  by  the  U.S.  Government  Printing  Office 
Superintendent  of  Documents,  Congressional  Sales  Office,  Washington,  DC  20402 
ISBN  0-16-046991-0 


IS  TODAY'S  SCIENCE  POUCY  PREPARING 
US  FOR  THE  FUTURE? 


Y  4.  SCI  2: 104/1 

Is  Today's  Science  Policy  Preparing... 

HJiARING 

BEFORE  THE 

COMMITTEE  ON  SCIENCE 
U.S.  HOUSE  OF  REPRESENTATIVES 

ONE  HUNDRED  FOURTH  CONGRESS 

FIRST  SESSION 


JANUARY  6,  1995 


[No.  1] 


Printed  for  the  use  of  the  Committee  on  Science 


'mtm: 


U.S.  GOVERNMENT  PRINTING  OFFICE 
g8_909  cc  WASHINGTON  :  1995 


For  sale  by  the  U.S.  Government  Printing  Office 
Superintendent  of  Documents,  Congressional  Sales  Office,  Washington,  DC  20402 
ISBN  0-16-046991-0 


COMMITTEE  ON  SCIENCE 


ROBERT  S.  WALKER, 
F.  JAMES  SENSENBRENNER,  Jr., 

Wisconsin 
SHERWOOD  L.  BOEHLERT,  New  York 
HARRIS  W.  FAWELL,  Illinois 
CONSTANCE  A.  MORELLA,  Maryland 
CURT  WELDON.  Pennsylvania 
DANA  ROHRABACHER,  California 
STEVEN  H.  SCHIFF,  New  Mexico 
JOE  BARTON,  Texas 
KEN  CALVERT,  California 
BILL  BAKER,  California 
ROSCOE  G.  BARTLETT,  Maryland 
VERNON  J.  EHLERS,  Michigan** 
ZACH  WAMP,  Tennessee 
DAVE  WELDON,  Florida 
LINDSEY  0.  GRAHAM,  South  Carolina 
MATT  SALMON,  Arizona 
THOMAS  M.  DAVIS,  Virginia 
STEVE  STOCKMAN,  Texas 
GIL  GUTKNECHT,  Minnesota 
ANDREA  H.  SEASTRAND,  California 
TODD  TIAHRT,  Kansas 
■  STEVE  LARGENT,  Oklahoma 
VAN  HILLEARY,  Tennessee 
BARBARA  CUBIN,  Wyoming 
MARK  ADAM  FOLEY,  Florida 
SUE  MYRICK,  North  Carolina 


Pennsylvania,  Chairman 
GEORGE  E.  BROWN,  Jr.,  California,  RMM" 
RALPH  M.  HALL,  Texas 
JAMES  A.  TRAFICANT,  Jr.,  Ohio 
JAMES  A.  HAYES,  Louisiana 
JOHN  S.  TANNER,  Tennessee 
PETE  GEREN,  Texas 
TIM  ROEMER,  Indiana 
ROBERT  E.  (Bud)  CRAMER,  Jr.,  Alabama 
JAMES  A.  BARCIA,  Michigan 
PAUL  McHALE,  Pennsylvania 
JANE  HARMAN,  California 
EDDIE  BERNICE  JOHNSON,  Texas 
DAVID  MINGE,  Minnesota 
JOHN  W.  OLVER,  Massachusetts 
ALCEE  L.  HASTINGS,  Florida 
LYNN  N.  RIVERS,  Michigan 
KAREN  McCarthy,  Missouri 
MIKE  WARD,  Kentucky 
ZOE  LOFGREN,  California 
LLOYD  DOGGETT,  Texas 
MICHAEL  F.  DOYLE,  Pennsylvania 
SHEILA  JACKSON  LEE,  Texas 
WILLIAM  P.  LUTHER,  Minnesota 


David  D.  Clement,  Chief  of  Staff  and  Chief  Counsel 

Barry  Beringer,  General  Counsel 

TiSH  Schwartz,  Chief  Clerk  and  Administrator 

Robert  E.  Palmer  Democratic  Staff  Director 


*Ranking  Minority  Member 
**Vice  Chairman 


(II) 


CONTENTS 


WITNESSES 

Page 
January  6,  1995: 

Hon.  Ronald  H.  Brown,  Secretary,  Department  of  Commerce  18 

Hon.  Daniel  S.  Goldin,  Administrator,  NASA 84 

Hon.  Carol  Browner,  Administrator,  EPA 93 

Hon.  Neal  F.  Lane,  Director,  NSF  107 

Hon.  Jack  Gibbons,  Director,  OSTP 118 

Appendix:  Additional  questions  and  answers  submitted  for  the  record 194 

(III) 


IS  TODAY'S  SCIENCE  POLICY  PREPARING  US 
FOR  THE  FUTURE? 


FRroAY,  JANUARY  6,  1995 

House  of  Representatives, 

Committee  on  Science, 

Washington,  D.C. 

The  committee  met,  pursuant  to  call,  at  9:30  a.m.  in  Room  2318, 
Raybum  House  Office  Building,  Hon.  Robert  S.  Walker  [chairman 
of  the  committee]  presiding. 

The  Chairman.  The  Science  Committee's  first  hearing  of  the 
104th  Congress  will  come  to  order. 

I  am  also  very  pleased  to  be  presiding  over  this  first  hearing  in 
the  104th  Congress  of  the  Committee  on  Science.  As  I  said  yester- 
day, I  have  served  on  this  committee  for  18  years,  and  it  is  truly 
a  privilege  for  me  to  be  sitting  in  this  Chair  and  to  have  an  oppor- 
tunity to  hear  fi*om  the  distinguished  panel  of  witnesses  that  have 
come  before  us  today. 

There  is  a  little  story  about  President  McKinley,  who  was  ad- 
vised by  the  Commissioner  of  Patents  and  Trademarks  that  the  of- 
fice should  be  abolished,  since  everything  that  could  be  invented 
had  been  invented.  I  often  wish  that  we  had  agency  heads  that 
would  display  the  Commissioner's  enthusiasm  for  cutting  govern- 
ment, but  I  also  would  not  want  that  kind  of  lack  of  vision  to  be 
dominant  in  government.  But  I  do  hope  that  the  Patent  Office 
would  be  one  that  we  would  never  have  to  abolish,  because  our  so- 
ciety will  have  begun  to  die  if  we  can  find  nothing  more  to  invent 
and  nothing  more  to  improve  our  lives. 

Americans  have  seen  in  the  span  of  their  lifetimes  the  Wright 
brothers  fly,  the  arrival  of  the  jet  age,  the  moon  landings,  the  in- 
vention of  radio  and  television,  digital  technology  and  countless 
other  advances  in  medicine,  electronics  and  transportation.  We 
should  adopt  as  ours  the  goal  of  making  the  next  century  as  excit- 
ing for  the  children  bom  in  the  year  2001  as  those  who  were  bom 
in  the  year  of  1901. 

In  the  recent  past,  it  has  become  de  rigueur  for  policymakers  to 
chastise  those  in  the  private  sector  for  focusing  on  the  short-term 
bottom  line  at  the  expense  of  the  longer  term.  In  reality,  those  of 
us  in  the  public  sector  have  often  been  just  as  shortsighted,  worry- 
ing about  the  current  fiscal  year  without  considering  the  effects  of 
today's  decisions  on  the  future. 

During  this  hearing,  we  will  receive  testimony  fi-om  the  heads  of 
Federal  departments  and  agencies  over  which  this  committee  has 
jurisdiction. 
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It  is  my  intention  to  focus  on  the  long  term,  and  I  urge  my  col- 
leagues to  formulate  their  questions  accordingly.  We  have  asked 
our  panel  today  to  think  about  where  today's  policies  are  taking 
their  respective  departments  and  agencies  into  the  future. 

I  should  note  that  Secretary  O'Leary  was  also  invited,  but  had 
to  decline  because  of  personal  business.  She  called  me  personally, 
would  have  liked  to  have  been  here,  and  we  assured  her  that  we 
will  have  her  back  in  the  future.  That  talk  was  a  very  good  one, 
and  she  is  prepared,  I  know,  to  discuss  the  long-term  plans  for  the 
Energy  Department. 

[The  prepared  statements  of  Secretary  O'Leary  and  Secretary 
Pena  follow:] 


Statenent  for  the  Record 

by 

Secretary  of  Energy  Hazel  R.  O'Leary 

to  the 

Coomittee  on  Science 

United  States  House  of  Representatives 

Impacts  of  Science  and  Technology:  A  Vision  for  the  Year  2015 

January  6,  1995 


Mr.  Chairman,  Members  of  the  Coimittee,  I  appreciate  the  invitation  to  testify 
at  your  first  hearing  of  the  104th  Congress  and  regret  that  a  long-standing 
commitment  prevents  my  personal  attendance.  As  we  agreed  in  our  recent 
conversation,  Mr.  Chairman,  I  welcome  the  opportunity  to  appear  before  the 
Committee  in  the  near  future  to  present  my  views  on  the  subject  of  this 
hearing,  or  on  any  other  topic  involving  the  Department  of  Energy. 

You  have  presented  a  provocative  and  important  challenge  to  your  witnesses  in 
asking  each  of  us  to  discuss  how  our  Departments  are  preparing  to  meet  the 
revolutionary  changes  projected  to  occur  in  the  next  20  years.  During  that 
period--as  over  the  past  20  years --science  and  technology  will  yield  powerful, 
yet  in  many  cases  unpredictable,  new  developments  that  will  affect  our 
economy,  national  security,  environment,  and  quality  of  life. 

As  one  of  the  nation's  major  supporters  of  federal  research  and  development, 
the  Department  of  Energy  has  a  wide  range  of  extremely  exciting  R&D  programs 
under  way  that  hold  the  potential  to  contribute  in  Important  ways  to  a  better 
future.  The  basic  framework  for  our  investments  is  established  through  our 
statutory  missions  in  energy  resources  and  end-use  technologies;  national 
security,  primarily  as  It  relates  to  nuclear  weapons -related  science  and 
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security  issues;  clean-up  of  the  by  products  of  nuclear  weapons  production; 
and  fundamental  science  In  areas  that  underlie  these  mission  areas,  including 
high-energy  and  nuclear  physics. 

Successful  performance  In  each  of  these  mission  areas  depends  on  further 
advances  in  scientific  and  technological  research.  For  example: 

0    Achieving  greater  efficiency  and  diversity  of  energy  sources  will 
require  new  innovations  in  both  energy  production  and  utilization. 
By  the  year  2015,  America's  demand  for  electricity  is  expected  to 
approach  4  trillion  kilowatt -hours --up  from  2.6  trillion  kilowatt- 
hours  in  1990.  By  this  time,  the  fuel  cell  will  likely  have  taken 
its  place  as  an  environmentally  viable  and  cost-effective  new 
option  for  generating  some  of  this  electricity  demand--1n  no  small 
part  because  of  the  joint  public-private  cost-shared  R&O  program 
which  the  Department  has  been  supporting.  The  fuel  cell  will  emit 
none  of  the  snmg-causing  pollutants  of  conventional  power  sources, 
and  will  be  Ideal  for  distributed  power  sources--iBin1nizing  the 
need  for  long-distance  transmission  lines. 

0    Further  reducing  the  nuclear  danger  will  require  major  advances  in 
our  understanding  of  the  fundamental  science  associated  with 
nuclear  weapons.  In  the  year  2015,  nuclear  weapon  stockpiles 
world-wide  likely  will  have  been  reduced  to  but  a  small  fraction 
of  current  levels  (the  Department  currently  Is  dismantling  more 
than  2,000  nuclear  weapons  per  year)  and  the  safety  and  security 


of  nuclear  weapons  is  expected  to  rest  on  an  international  regime 
in  which  nuclear  weapons  testing  has  been  banned  world-wide.  Such 
accomplishments  will  depend  on  political  developments,  but  also  to 
a  considerable  degree  on  scientific  and  technical  advances  at  the 
Department's  National  Laboratories  which  will  ensure  confidence  in 
the  safety  and  reliability  of  the  U.S.  nuclear  arsenal  in  the 
absence  of  testing  and  in  limiting  the  proliferation  of  nuclear 
materials  and  related  technologies. 

0    The  production  of  nuclear  weapons  over  the  past  50  years  has 
generated  a  waste  clean-up  challenge  that  cannot  affordably  be 
addressed  without  major  advances  both  in  our  understanding  of  the 
science  of  chemical  and  radioactive  wastes  and  the  development  of 
new  technologies  for  cleaning  up  contaminated  sites.  In  the  year 
2015,  innovative  clean-up  technologies  could  enable  the  Department 
to  return  up  to  90  percent  of  today's  3,700  contaalnated  sites  to 
other  productive  uses  in  society. 

0    By  the  year  2015,  the  private  sector  will  have  succeeded  In  taking 
fundanental  new  knowledge  in  molecular  biology,  materials  science, 
and  computational  chemistry  and  turned  them  Into  commercial 
products.  Some  of  this  new  knowledge  will  have  emerged  as  a 
result  of  pioneering  research  performed  at  major  user  facilities 
operated  at  the  Department's  National  Laboratories --where  advanced 
"Light  Sources"  (which  generate  powerful  beams  of  ultraviolet 
light  and  x-rays)  are  enabling  academic.  Industrial,  and 


government  researchers  to  explore  scientific  frontiers  that  cannot 
be  reached  in  any  other  fashion. 

Mr.  Chairman,  I  could  go  on  at  considerable  length  in  describing  ongoing  R&D 
programs  of  the  Department  of  Energy  that  we  believe  will  mal(e  substantial 
contributions  in  meeting  the  public  missions  of  this  agency.  To  a  growing 
extent,  these  programs  are  being  performed  through  partnerships  including  the 
Department  and  other  government  agencies,  acadetnia,  and  the  private  sector. 
One  of  the  great  challenges  facing  our  nation  is  how  best  to  integrate  the 
complementary  strengths  and  needs  of  R&D  performers  in  the  public  and  private 
sectors,  with  the  goals  of  furthering  U.S.  leadership  in  science  and 
technology,  strengthening  our  economy  and  national  security,  and  addressing 
national  problems  for  which  science  and  technology  offer  solutions.  I  look 
forward  to  the  opportunity  to  testify  before  the  Science  Cotimittee  to  describe 
in  more  detail  our  contributions  toward  meeting  these  goals. 


STATEMENT  FOR  THE  RECORD  OF  FEDERICO  PENA 
SECRETARY  OF  TRANSPORTATION 

Before  the  Committee  on  Science,  US  House  of  Representatives 

January  6, 1995 


1  welcome  the  opportunity  to  testify  on  the  future  impact  of  science  and  technology  on 
transportation,  and,  in  particular,  on  how  the  Department  of  Transportation  is  working 
to  bring  about  important  changes  in  transportation  within  a  20-year  timeframe.  This  is 
a  topic  about  which  I  have  had  strong  feelings  since  becoming  Secretary,  and  T  have 
devoted  considerable  effort  to  assuring  that  the  nation's  transportation  enterprise  reaps 
the  full  benefits  potentially  available  through  wise  applications  of  existing  and 
emerging  technologies.  Technological  development  and  deployment  is  one  of  the  core 
goals  in  the  Strategic  Plan  we  developed  last  year  for  the  Department.  1  will  touch  on 
several  aspects  of  this  topic:  (1)  our  vision  for  the  transportation  system,  (2)  the  major 
role  1  see  for  technology  in  realizing  that  vision,  (3)  steps  we  have  taken  to  heighten  the 
priority  given  research  and  technology  within  the  Department,  and  (4)  the  nature  and 
value  of  our  work  during  the  last  year  with  the  National  Science  and  Technology 
Council  (NS'rC).  I  will  conclude  with  some  comments  on  space  transportation,  which  I 
understand  to  be  of  special  interest  to  this  committee. 

With  respect  to  llie  broader  issues  raised  by  the  Committee,  the  Department  has  given 
considerable  thought  as  to  how  we  can  advance  the  Nation's  transportation  system.  The 
long-term  vision  articulated  in  the  DOT  strategic  plan  is  of  a  seamless  intermodal 
transportation  system  that  effectively  ties  America  together  and  links  it  to  the  world.  Tt 
will  provide  for  safe,  secure  and  efficient  movement  of  goods  and  people  throughout 
the  nation  while  stimulating  a  strong  and  globally  competitive  economy,  making 
sustainable  use  of  natural  re.<;ources  and  having  minimal  adverse  societal  and 
environmental  impacts.  But  T  stress  that  this  is  not  simply  a  DOT  vision.  This  vision 
represents  the  collective  wisdom  of  many  Federal  agencies  as  coordinated  by  my 
Deputy  Secretary  in  leading  the  activities  of  the  NSTC  Transportation  Committee, 
which  I  address  below.  We  sec  public-  and  private-sector  technology  investments  as  a 
necessity  to  assure  continuing  transportation  improvements  and  continuing  evolution  to 
meet  changing  societal  needs.  Our  sponsorship  last  fall  of  the  "Transfuture" 
Technology  Fair  on  the  National  Mall  was  a  visible  symbol  of  the  Department's 
determination  to  encourage  and  accelerate  the  technological  revolution  in 
transportation.  We  are  working  closely  with  industry.  National  Labs,  and  other 
agencies  and  levels  of  government  on  solving  problems  and  improving  transportation 


through  development  of  safer  vehicles,  efficiency-enhancing  intelligent  transponation 
systems,  and  better  intermodal  connectivity. 

Realization  of  this  broad  vision  will  be  based  on  major  advances  in  transportation 
technology.  The  Department  is  committed  to  playing  a  leading  role  in  this  proces<;. 
The  results,  as  identified  in  the  NSTC  Transportation  Committees  recent  report,  will 
include: 

•  A  system  of  personal  transportation  that  meets  travel  needs  conveniently,  and  with  a 
minimum  of  cost  and  delay.  Government  and  industry  will  work  to  achieve  the 
following  goals  within  a  decade: 

-  A  production  prototype  of  an  affitrdahle.  allracthv  automobile  capable  of  up  to  three  times 
current  fuel  economy  and  meeting  Jitture  standards  for  safely  and  air  pollution. 

-  A  validated  technology  ba^e  which  will  enable  the  commercial  development  of  a  new 
generation  of  safe  subsonic  and  high-speed  civil  transport  aircraft  thai  far  surpass  inday'x 
aircraft  in  qffbrdability,  efficiency,  and  environmental  compatibility,  as  well  as  the 
development  of  a  safer,  more  efficient  and  more  produaive  air  traffic  management  system 

-  Demonstrated  prototypes  of  bridges  and  highway  surfaces  capable  of  lasting  years  wilhoui 
pothole  repairs  or  major  nwintenunce. 

-  Advanced  integrated  highway,  air,  rail,  and  marine  information  systems  thai  will  monitor 
transport  system  performance  and  will  provide  operators  and  passengers  ihe  information  ihey 
need  to  maximize  flexibility  and  choice,  and  minimize  conge.ition  and  environmental  impact 

•  A  system  of  (reight  transportation  that  supports  both  traditional  shipping  needs  and 
the  new  requirements  of  industries  relying  on  fast,  reliable,  flexible  deliveries.  The 
government  and  industry  will  work  to  achieve  the  following  goals  within  a  decade: 

-  Prototypes  of  heavy  trucks,  rail  locomotives,  and  buses  that  minimize  the  use  ofnon-rene\ivble 
resources,  <md  will  he  safe,  secure,  economically  viable,  suitable  for  use  hy  an  increasingly 
diverse  population,  and,  at  the  same  time,  be  producible  and  create  manufacturing  jobs  in  the 
US  based  on  both  domestic  and  export  markets. 

-  A  civilian  space  launch  industry  capable  of  competing  in  any  unsubsidized  international 
market. 

-  Advanced  technology  ships  and  marine  terminals  that  provide  for  the  efficient  flo  w  of 
Inlermodal  domestic  and  international  commerce 


•  A  Federal  procurement  system  based  on  life-cycle  costing  and  performance 
specifications  which  gives  private  firms  strong  incentives  to  create  and  invest  in 
innovations  and  to  meet  ambitious  safety  and  environmental  goals  efBcientiy  with  a 
minimum  of  prescriptive  regulation. 

•  A  Federal  government  structure  that  supports  wide  and  effective  decisions,  policies 
and  legislation  based  on  private  sector  input;  comprehensive  knowledge  of  the 
transportation  system's  condition,  performance  and  operations;  and  understanding  of 
the  impacts  and  implications  of  alternative  choices  and  courses  of  action. 

In  our  work  last  year  on  the  NSTC  Transportation  Committee  the  several  working 
groups  and  subcommittees  developed  specific  strategic  goals  judged  to  warrant  high 
priority  in  transportation  research  and  development  investments,  beyond  funding 
necessary  to  continue  to  meet  legislated  agency  mission  responsibilities.  The  strategic 
goals  are  as  follows: 

•  Physical  infrastructure  for  Transportation:  Development  of  materials,  design 
methods,  non-destructive  testing  techniques,  and  other  technologies  for  low-cosi, 
long-lasting  highways,  bridges,  airports,  and  other  structures.  Development  of  low- 
cost  methods  for  non-destruclive  testing  and  repair  of  existing  .stnicturcs. 

•  Information  Infrastructure  for  Transportation:  Application  of  innovations 
available  from  the  national  information  infrastructure  to  ensure  efficient,  safe 
operation  of  the  Nation's  air,  highway,  rail,  and  ship  transportation  systems. 

•  Next-Generatiua  Transportation  Vehicles: 

-  Aeronautics:  Maintenance  oP  world  leadership  in  aircraA,  engines,  avionics,  and  air 
transportation  system  equipment  for  a  sastainablc,  global  aviation  system. 

-  Space  Launch:  As.<aiiancc  of  reliable  and  affordable  access  to  space  through  a  stronger  US 
space  launch  capability  which  meets  the  needs  of  the  civilian,  national  security,  and  commercial 
sectors. 

-  Pcrsooal  (Light-Duty)  Motor  Vehicles:  Renewed  leadership  in  automotive  technologies 
through  the  development  ofa  new  generation  of  energy  cfUcient,  low  emission  vehicles  that 
will  preserve  American  jobs  and  improve  American  competitiveness. 

-  Medium  and  Heavy  Duty  Motor  Vehicle!i  (Trucks  and  Riucs);  Assurance  of  US  leadership 
in  tnick  and  bus  technology  by  investing  in  improved  materials.  cnmpniKnts.  and  design 
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concepts  and  other  technologieii  required  for  improved  accessibility,  energy  efficiency  and 
environmental  characteristics. 

-  Rail  Vehicles  (Intercity  and  Transit):  Positioning  of  the  US  as  a  world  technology  leader  and 
primary  exporter  of  rail-related  equipment  and  services  by  facilitating  tcclinological  innovation 
in  rail  vehicle  design  and  construction  and  by  introducing  advanced  materials,  and 
cortmiunications  and  control  technologies  which  will  result  in  improved  performance  and 
reduced  costs. 

-  Ships  and  Shipbuilding:  Improvement  of  the  competitiveness  of  the  US  in  ship  building,  ship 
repair,  ship  design,  and  sliip  production  in  order  to  ensure  a  strong  US  shipbuilding  industry 
unsurpassed  in  building  the  finest  and  most  complex  vessels  in  the  world,  and  competitive  in 
world-wide  markets. 

•    Transportation  System  Design,  Planning,  Management  and  Operations 

-  Transportation  System  Assessment  Tools  and  Knowledge:  Development  of  information 
required  for  government  and  industry  managers  to  make  edectivc  decisions  about  the  operation 
of  exi.sting  transportation  systems  as  well  as  new  investments. 

-  Human  Performance  in  the  Transportation  System:  Definition  of  appropriate  rules  for  the 
human  in  the  loop  through  human  center  automation  and  improve  the  competitiveness  of 
American  products  througli  the  integration  of  human  performance  principles  and  procedures 
and  the  application  of  new  information  dissemination,  communication,  and  display 
technologies  to  transportation. 


I  will  now  turn  to  specific  current  concerns  and  activities  of  the  Department  of 
Transportation.  In  keeping  with  the  Department's  fundamental  responsibilities,  the 
principal  focus  of  our  efforts  to  foster  inuovalion  must  be  safer  and  more  efficient 
transportation.  While  our  Iransportation  system's  transportation  safety  record  is  the 
envy  of  the  world,  tlie  continuing  high  death  toll  on  the  Nation's  highways  and  several 
recent  aviation  accidents  remind  us  of  the  need  for  continued  progress.  T  am 
particularly  concerned  that  even  with  today's  low  fatality  rates,  projected  growth  rates 
for  travel  could  result  in  as  much  as  a  doubling  of  total  road  and  air  fatalities  over  the 
next  20  years  or  so.  I  do  not  believe  the  American  people  will  accept  this  prospect,  and 
I  certainly  do  not.    But  continuation  of  the  rate  of  improvement  achieved  in  recent 
decades  will  be  a  veiy  challenging  endeavor,  and  succcs.s  will  depend  upon  making  the 
best  possible  use  of  new  technologies  in  improving  safety,  and  on  coming  to  a  better 
understanding  of  human  performance  and  behavioral  characteristics  in  interactions  with 
transportation  systems  and  operations.  Research  and  development  is  a  critical  part  of 
meeting  our  safety  responsibilities. 
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In  the  closely-related  area  of  transportation  security,  the  FAA  last  month  announced  a 
major  breakthrough  with  the  certification  of  the  world's  first  true  explosive  detection 
system.  This  joint  effort  by  InVision  Technologies  and  the  FAA's  Technical  Center 
will  result  in  a  worldwide  civil  aviation  system,  within  the  next  five  to  ten  years,  will  be 
secure  from  terrorist  attacks  like  the  one  the  destroyed  PanAm  1 03. 

An  efficient  and  effective  transportation  system  is  critical  for  US  manufacturers  if  they 
are  to  compete  effectively  in  the  expanding  global  markets  now  being  stimulated  by 
trade  agreements  such  as  GATT  and  NAFTA.  The  Department's  work  has  a  significant 
impact  on  the  overall  performance  and  efficiency  of  the  transportation  .system  through 
its  direct  operational  responsibilities  for  airways  and  waterways,  the  manner  in  which  it 
exercises  regulatory  responsibilities,  and  its  role  in  guiding  and  administering 
infrastructure  investment  to  create  a  truly  national  system,  while  responding  to  local 
needs.  Beyond  these  activities,  DOT  takes  very  seriously  its  role  in  advancing  the 
technological  base  on  which  transportation  rests.  Through  this  means  we  improve 
transportation  while  also  creating  jobs  by  strengthening  the  competitiveness  of  US 
providers  of  transportation-related  equipment  and  services. 

Last  May,  my  Director  of  Technology  Deployment,  Mr.  Noah  Rifkin,  testified  before 
this  Committee's  Subcommittee  on  Technology,  Envirormient  and  Aviation.  At  that 
time  he  emphasized  the  efforts  we  are  making  to  elevate  the  role  of  technology  research 
and  development  in  the  Department,  and  to  focus  on  the  use  and  deployment  of 
technology  as  a  catalyst  for  organizational  and  cultural  change  at  DOT.  in  addition  lo 
creating  the  post  of  Director  of  Technology  Deployment  as  a  key  focal  point,  we  have 
revitalized  our  existing  internal  structure  of  coordinating  committees  concerned  with 
research  and  technology  in  a  way  that  has  significantly  increased  the  priority  given  this 
important  topic.  We  have  also  worked  enthusiastically  and  diligently  with  the  NSTC, 
established  by  the  President  to  coordinate  research  among  Federal  agencies  and  chaired 
by  Dr.  John  Gibbons.    As  requested  by  Dr.  Gibbons,  I  took  the  lead  in  establishing  one 
of  nine  NSTC  committees,  the  Interagency  Coordinating  Committee  on  Transportation 
R&D.  It  is  chaired  by  Deputy  Secretary  Downey,  and  has  submitted  several  reports 
that  provide  important  leadership  in  steering  transportation-related  R&D  across  the 
government  and  in  guiding  public  and  private-sector  efforts  to  deal  with  critical 
transportation  issues.  Our  work  with  other  agencies  in  pursuing  the  NSTC  activities  - 
primarily  with  NASA,  the  Environmental  Protection  Agency,  and  the  Departments  of 
Defense,  Energy  and  Commerce  —  has  been  especially  satisfying.  Although  the  effort 
is  still  very  new,  a  great  deal  has  been  accomplished  in  the  last  year  in  clarifying  the 
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mutual  interests  and  potential  synergies  in  many  transportation-related  R&D  programs, 
and  in  setting  coordinated  priorities  that  will  shape  future  budgets. 

In  a  similar  vein,  the  Department  and  the  entire  transporlation  enterprise  will  benefit 
greatly  from  our  participation  in  the  DOD  Advanced  Research  Projects  Agency 
(ARPA)  Technology  Reinvestment  Project,  which  has  resulted  in  substantial  joint 
public-private  investment  in  promising  transportation-related  applications  of  dual-use 
defense  technologies.  The  consortia  and  partnerships  created  by  this  undertaking 
represent  a  particularly  effective  way  of  performing  user-oriented  R&D  in  application- 
oriented  sectors  such  as  transportation.  In  addition,  we  have  detailed  a  DOT  staff 
member  to  provide  ftiU  coordination  with  the  Department  of  Commerce  Advanced 
Technology  Program. 

While  the  bulk,  of  the  Department's  R&D  is  necessarily  focused  on  specific  and  often 
shorter-term  mission  responsibilities,  we  have  many  programs  across  the  transportation 
spectrum  that  are  guiding  and  contributing  to  the  major  changes  likely  to  occur  over  the 
next  twenty  years.  Since  tlie  physical  elements  of  transportation,  such  as  highways, 
railroads,  and  vehicle  fleets,  can  change  only  slowly,  the  most  immediate  and  dramatic 
future  improvements  arise  from  innovations  involving  use  of  those  assets  more 
effectively  and  efficiently.  Like  many  other  spheres  of  activity,  transportation  is  being 
dramatically  affected  by  application  of  a  wide  range  of  information  technologies  —  such 
as  sophisticated  comnmnications,  satellite-based  navigation,  and  computers  —  in  ways 
have  direct  impacts  on  performance,  service  levels,  capacity,  safety  and  efficiency 
throughout  the  transportation  system. 

The  term  Intelligent  Transportation  Systems  (TTS),  formerly  called  "Intelligent 
Vehicle-Highway  Systems,"  is  now  being  widely  used  as  shorthand  for  the  many  ways 
in  which  these  technologies  support  better  use  of  existing  and  new  transportation 
infrastructure.  This  is  a  very  exciting  area,  and  I  will  address  it  in  some  detail. 
Examples  include  reduced  congestion  through  belter  traffic  management  on  urban 
highways,  smooth  flow  of  commercial  vehicles  across  slate  and  national  borders,  and 
availability  of  detailed  and  accurate  information  to  shippers  and  travelers  as  a  basis  for 
decisions,  particularly  by  making  use  of  the  National  Information  Infrastructure.  The 
lead  for  ground  applications  of  this  activity  in  the  Department  is  with  the  Federal 
Highway  Administration  (FlIWA),  but  all  modes  are  increasingly  active  in  this  area. 
We  have  established  an  FfS  Joint  Program  Office  to  provide  the  vision,  leadership  and 
strategic  guidance  necessary  to  realize  the  promise  of  ITS  deployment  across  all  modes. 
This  office  is  facilitating  the  coordinated  development  and  deployment  of  advanced 
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technologies,  consistent  with  the  first  objective  in  the  DOTs  strategic  goal  of  creating  a 
new  alliance  between  the  transportation  and  technology  industries. 

The  Department's  TTS  Program  fulfills  the  governmental  role  of  providing  seed  money 
to  facilitate  the  deployment  of  infrastructure  needed  to  sustain  private  sector 
developmental  and  marketing  efforts  for  technologies  and  services  that  arc  arising  from 
the  joining  of  tlic  transportation  and  information  technology  industries,  and  to  foster 
public/private  partnerships  to  accelerate  the  development  of  this  emerging  industry  and 
increase  US  competitiveness.  The  TTS  initiative  provides  intermodal  travel  information 
to  individuals;  facilitates  the  efficient  movement  of  goods  through  the  commercial 
vehicle  industry;  allows  for  the  efficient  operation  of  the  nation's  surface  transportation 
infi^tructurc;  creates  a  safer  and  more  secure  environment  for  travelers;  and  fosters 
development  of  an  emerging  industry  which  combines  transportation  and  information 
technology. 

The  Traveler  Information  Systems  subset  of  ITS  includes  the  vision  of  a  complete 
range  of  intermodal  transportation  information  before  a  trip  begins,  and  of  travel 
advisories  and  route  guidance  once  a  trip  is  underway.  An  example  of  an  early  version 
is  the  recently  completed  Smart  Traveler  operational  test  in  Boston  involving  a 
public/private  partnership.         Also,  General  Motors  recently  announced  thai  it  will 
begin  test  marketing  in  California  an  on-board  navigation  device  using  GPS  satellites 
and  other  techniques  to  determine  vehicle  location.  And  Avis  is  offering  navigation 
devices  in  its  rental  cars  in  California  and  Florida. 

Advanced  Transportation  Management  Systems  will  integrate  Ihc  control  and  operation 
of  surface  streets  and  freeways,  as  well  as  a  transit  and  emergency  vehicle  fleet 
management  system,  allowing  these  systems  to  respond  in  real-time  to  changing  traffic 
conditions.  Wcstinghouse,  for  example,  has  been  active  in  the  development  of 
automated  vehicle  location  computer-aided  dispatch  systems,  particularly  for  the  transit 
industry. 

Commercial  vehicles  are  being  equipped  with  technologies  which  provide  real-time 
traffic  and  vehicle  location  information,  allowing  optimal  fleet  management,  and 
reliable  delivery  scheduling,  as  well  on-board  safety  monitoring  equipment.  HELP, 
Inc.  is  the  outgrowth  of  a  successful  FIIWA  operational  test.  It  is  a  partnership 
between  the  States  along  the  1-5  west  coast  corridor  and  the  motor  carrier  industry  to 
provide  electronic  clearance  for  properly  equipped  and  documented  trucks.  Individual 
vehicles  arc  being  redesigned  to  implement  collision  avoidance  technologies  which 
sense  and  provide  warnings  for  potential  or  imminent  collision  situations.  The  entire 
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Greyhound  bus  fleet  is  being  equipped  with  a  blind  spot  detection  and  collision 
avoidance  system  called  VORAD  developed  by  Eaton. 

But  the  revolutionary  application  of  inibnnation  technologies  to  transportation  affects 
not  only  highways,  but  all  modes  of  transportation.  A  major  portion  of  Federal 
Aviation  Administration  R&D  has,  of  course,  always  been  in  the  area  of  air  traffic 
control  and  management.  The  aviation  system  of  the  future  will  build  on  these 
technologies  —  particularly  on  the  new  capabilities  offered  by  satellite-based 
positioning  and  navigation  systems  -  to  permit  evolution  toward  a  more  seamless 
system  of  "free  flight"  that  will  increase  capacity  and  efficiency  of  the  National 
Airspace  System.  The  Federal  Railroad  Administration  (FRA)  is  actively  working  with 
the  industry  on  systems  for  central  control  of  trains  to  maintain  safe  separation  from 
each  other  and  safe  passage  through  highway-rail  grade  crossings,  and  on  management 
of  railroad  operations  by  using  locomotive-mounted  GPS  receivers  and  Geographic 
Information  Systems.  The  Research  and  Special  Programs  Administration  (RSPA)  has 
responsibility  for  coordinating  the  Department's  participation  in  the  National 
Information  Infrastructure  Initiative. 

While  exploiting  the  opportunities  offered  by  these  technologies  is  largely  the  work  of 
the  private  sector,  the  Federal  government  has  several  clear  and  important  roles  to  play, 
working  m  partnership  with  industry  and  academia.  The  first,  as  I  noted  above,  is  that 
of  a  catalyst  and  source  of  seed  money  and  technical  assistance  from  Federal 
laboratories  and  other  sources  of  relevant  special  expertise.    A  related  respon.sibility  is 
the  fostering  of  university  research,  particularly  at  University  Research  Centers,  under 
the  RSPA  university  research  grants  program.  A  second  key  role,  in  which  I  see  the 
Department  of  Transportation  as  necessarily  taking  a  lead  role,  is  that  of  assisting  in  the 
establishment  of  consensus  on  national  and  even  international  standards  for  the  use  of 
new  technologies  and  applications.     Only  with  such  standards  can  these  technologies 
grow  to  form  both  a  cohesive  national  system  and  a  true  mass  market,  both 
domestically  and  abroad.    Finally,  the  government  has  a  broad  responsibility  not  only 
to  ensure  the  safety  of  any  new  technologies  used  in  transportation,  in  itself  an 
increasingly  challenging  task,  but  also  to  identify  and  stimulate  innovations  that  serve 
primarily  to  improve  safety,  such  as  vehicle  collision  avoidance. 

The  vehicles  and  physical  infrastructure  that  make  transportation  possible  are  also 
central  to  long-term  advances.  Each  of  the  Dcpartment'.s  operating  administrations  i.s 
highly  sensitive  to  opportunities  to  work  with  the  private  sector  lo  contribute  to 
innovation  in  areas  consistent  with  agency  missions.  Thus,  we  find  the  Federal  Transit 
Administration  involved  with  the  industry  on  alternative-ftiel  and  electric  buses,  the 
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Maritime  Administration  participating  actively  witli  ARPA  in  the  MARITECH 
initiative  to  improve  shipbuilding,  and  the  Federal  Railroad  Administration  exploring 
ways  to  contribute  to  the  development  of  alternative  fuel  and  high-speed  non-clcctric 
locomotives.  The  National  Highway  Traffic  Safety  Administration's  core  focus  on 
automobile  crashworthincss  is  a  natural  element  of  the  public-private  Partnership  for  a 
New  Generation  of  Vehicles  (PNGV)  being  led  by  DOC.  RSPA  has  taken  the  lead  in 
coordinating  our  extensive  participation  in  the  ARPA-lcd  Technology  Reinvestment 
Program,  which  has  included  participation  in  the  evaluation  process  and  monitoring  of 
several  transportation-related  awards.  This  activity  assures  the  maximum  mutual 
benefits  for  both  defense  and  civil  applications  in  areas  of  common  interest.  The  cost- 
shared  TRP  has  stimulated  substantial  private-sector  investment  directed  toward 
transportation.  In  short,  we  are  devoting  a  very  large  effort  to  coordination  of 
transportation  research  and  technology  activities  both  within  the  Department  and  across 
the  Federal  government 

On  the  basis  of  the  Transportation  Committee's  work,  the  NSTC  identified  R&D  related 
to  the  physical  infrastructure  of  transportation  -  primarily  concerning  application  of 
new  and  high-performance  materials  and  structures  to  transportation  construction,  and 
use  of  advanced  non-destructive  techniques  for  monitoring  and  inspection  ~  as  one  of 
eight  priority  areas.  These  topics  represent  major  thrusts  for  Federal  Highway 
Administration  R&D,  and  the  Federal  Aviation  Administration  program  addresses 
improvements  in  construction  and  monitoring  of  runway  pavements  needed  for  the 
much  heavier  aircraft  anticipated  early  in  the  next  century.  FRA  continues  to  work 
actively  on  techniques  for  better  inspection  of  rail  vehicles,  components  and  track. 

However,  improved  technologies  arc  only  part  of  the  story.  Transportation  decisions, 
whether  made  iri  the  public  or  private  sector,  must  address  a  steadily  widening  range  of 
considerations,  including  environmental  and  safety  impacts;  economic  effects  for 
various  segments  of  the  population;  national  energy  and  petroleum  consumption;  land 
use  and  living  patterns;  international  agreements;  global  competitiveness  and  balance 
of  payments;  and  appropriate  roles  of  each  involved  party.  We  must  improve  our 
ability  to  make  wise  and  balanced  cross-modal  and  multi-modal  R&D  and 
infrastructure  investment  and  resource  allocation  decisions.  National  goals  embodied 
in  Federal  legislation  place  heavy  burdens  on  state  and  local  agencies  for  planning  and 
decision-making  in  areas  of  technical  complexity.  We  are  developing  information  and 
tools  for  use  in  meeting  these  challenges  to  remedy  situations  in  which  they  are 
difficult  to  obtain  or  simply  do  not  exist.  Estimation  of  the  consequences  of  alternative 
courses  of  action  are  shrouded  in  uncertainty. 
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Issues  of  this  type  include  the  appropriate  role  of  high  speed  passenger  rail  systems  in 
the  US,  development  of  acceptable  strategies  for  dealing  with  air  quality  mandates  and 
urban  congestion,  and  the  clash  between  environmental  concerns  and  the  need  for 
transportation  infrastructure  renewal  and  expansion.  The  models  and  data  available  to 
address  these  issues  often  provide  an  inadequate  foundation  for  satisfactory  resolution. 
Further,  the  models  often  so  complex  or  data-intensive  that  their  use  by  local 
authorities,  who  have  primary  responsibility  for  many  issues,  is  problematic.  Gaps  in 
our  understanding  of  the  workings  of  the  national  transportation  system  plague  not  only 
governmental  agencies  and  businesses,  but  also  legislative  bodies  trying  to  legislate  and 
appropriate  productively.  Such  gaps  make  it  difficult  to  assure  the  value  and  cost- 
effectiveness  of  proposed  regulatory  actions.  In  other  cases,  uncertainty  as  to  the 
market  viability  of  truly  innovative  products  can  diminish  or  preclude  private  R&D 
even  in  areas  of  real  technical  promise.  Better  understanding  and  models  can  be  very 
helpful  in  resolving  such  issues. 

Accordingly,  tlie  NSTC  Transportation  Committee  concluded  that  there  is  an  acute 
need  for  improved  data,  analyses  and  assessments  of  all  aspects  of  transportation 
system  performance,  including  environmental  impacts  and  behavioral  factors  affecting 
travel  choices,  to  support  policy  development  and  implementation,  regulations, 
legislation  and  planning  by  governments  at  all  levels  and  the  private  sector.  The 
Department  is  fully  supportive  of  this  goal,  and  is  currently  working  with  appropriate 
agencies  to  coordinate  a  responsive  long-term  comprehensive  activity.  Ongoing 
activities  of  this  nature  include  work  on  performance  indicators  by  the  new  Bureau  of 
Transportation  Statistics,  FHWA  transportation  system  modeling  and  environmental 
studies,  FRA's  study  of  tlie  commercial  feasibility  of  higli  speed  ground  transportation 
systems,  and  FAA's  annual  projection  of  future  air  traffic.  In  FY  1996  we  will  have  a 
major  involvement  in  assessing  the  impacts  of  alternative  technological  realizations  of 
a  personal  motor  vehicle  with  three  times  the  ftiel  efficiency  of  current  cars,  as 
envisioned  by  the  PNGV. 

In  view  of  this  committee's  special  interest  in  space,  I  will  add  some  comments  on  our 
role  in  that  area.  We  believe  that  the  US  commercial  space  transportation  industry,  in 
partnership  with  Federal  and  state  governments,  has  the  potential  to  create  jobs, 
strengthen  the  economy,  and  lead  the  way  to  a  productive  new  industry  sector.  DOTs 
Ofllce  of  Couunercial  Space  Transportation  has  been  an  active  participant  in 
developing  an  implementation  plan  for  the  President's  National  Space  Transportation 
Policy  which  was  announced  last  August.   This  plan  is  designed  to  ensure  low-cost 
access  to  space  and  the  international  competitiveness  of  the  US  space  transportation 
industry,  which  also  serves  our  military,  intelligence,  and  civil  launch  needs. 

10 
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During  1995,  DOT  will  be  updating  launch  regulations,  assisting  in  negotiation  of 
international,  agreements  to  promote  stability  in  the  launch  market,  and  developing  an 
inventory  of  facility  needs  of  the  US  commercial  space  transportation  industry.  Within 
the  basic  constraint  of  maintaining  safety,  we  arc  looking  carefully  at  ways  to  minimize 
regulatory  burdens  and  encourage  iimovation  and  entreprenuership. 


Just  a  few  weeks  ago  we  announced  plans  for  a  major  restructuring  of  the  Department 
of  Transportation  —  the  fu^st  since  DOT  was  created  27  years  ago.  It  will  include 
corporatization  of  the  air  traffic  control  functions  of  the  FA  A  and  substantial 
consolidation  of  our  10  separate  operating  administrations,  in  addition  to  streamlining 
the  way  we  do  business  and  a  significant  downsizing.  While  we  have  not  yet 
completed  the  process  of  determining  the  most  effective  structure  for  the  Department,  1 
can  assure  you  that  we  arc  giving  special  attention  to  how  best  to  integrate  research  and 
technology  activities  with  our  many  and  varied  mission  responsibilities,  and  to  position 
the  Department  to  continue  to  serve  as  a  technology  steward  and  stimulus  for  the  entire 
transportation  enterprise. 

Mi.  Chairman,  1  look  forward  to  working  with  you  and  the  Members  of  the  Committee 
in  this  important  area. 
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The  Chairman.  I  thank  each  member  of  the  panel  for  appearing 
here  this  morning  and  I  am  looking  forward  to  their  testimony.  I 
understand  that  the  former  Chairman  of  the  committee,  Mr. 
Brown,  is  at  another  meeting  now.  I  will  defer  his  opening  state- 
ment until  he  gets  here.  When  he  gets  here,  we  will  let  him  testify. 

I  would  like  to  welcome  the  other  Members  of  the  Science  Com- 
mittee here  this  morning  and  move  directly — is  there  anyone  else 
here  among  the  Members  of  the  committee  that  would  have  a  very 
brief  opening  statement?  I  would  like  to  limit  them  so  that  we  can 
get  right  to  our  panel. 

I  think  we  are  going  to  go  right  to  the  panel. 

The  first  witness  this  morning  for  the  panel  will  be  the  Honor- 
able Ron  Brown,  Secretary  of  the  Department  of  Commerce. 

STATEMENT  OF  THE  HONORABLE  RONALD  H.  BROWN, 
SECRETARY,  UNITED  STATES  DEPARTMENT  OF  COMMERCE 

Secretary  Brown.  Thank  you  very  much,  Mr.  Chairman.  It  is  an 
honor  and  a  pleasure  to  be  here,  a  special  honor  to  be  here  at  the 
first  hearing  of  this  committee  and  to  be  the  first  witness  before 
your  committee. 

Let  me  begin,  if  I  might,  Mr.  Chairman,  by  commending  you  for 
holding  this  hearing,  and  even  more  importantly,  for  asking  just 
the  right  and  just  the  appropriate  question:  How  can  our  efforts 
today  lay  the  groundwork  for  a  strong  and  vibrant  economy  in  the 
year  2015  and  beyond? 

Our  vision  of  the  year  2015  is  of  a  United  States  economy  which 
is  sustained  by  growth  and  by  the  creation  of  economic  opportunity 
for  all  of  the  Ainerican  people,  a  place  where  dynamic  American 
businesses  and  highly  skilled  American  workers  use  advanced  tech- 
nologies to  produce  the  goods  and  services  that  consumers  will  de- 
mand both  here  at  home  and  all  around  the  world.  To  reach  that 
vision  requires  that  we  employ  each  ingredient  of  our  national  eco- 
nomic growth  strategy — investment,  a  skilled  work  force,  open  mar- 
kets and,  of  course,  innovation. 

It  is  the  private  sector  that  drives  competition  and  growth.  It  is 
critical,  we  believe,  to  support  private  investment  through  sus- 
tained progress  on  cutting  the  Federal  deficit.  That  is  why  Presi- 
dent Clinton  fought  so  hard  and  so  successfully  for  deficit  reduction 
that  got  government  out  of  business's  way,  at  least  in  our  capital 
markets.  The  result:  Since  the  end  of  1992  business  investment  in 
plant  and  equipment  has  increased  at  an  annual  rate  of  14  percent. 

For  firms  to  succeed  it  is  also  necessary  that  we  have  educated 
and  well-trained  workers.  To  continue  to  be  the  most  competitive 
nation  in  the  world,  we  need  the  best  work  force  in  the  world,  and 
that  is  why  the  President's  middle  class  tax  cut  is  focused  on  edu- 
cation and  training. 

Opening  markets  for  United  States  businesses  has  been  a  prior- 
ity of  this  administration.  The  passage  of  the  North  American  Free 
Trade  Agreement  and  the  Uruguay  Round  GATT  agreement  will 
create  enormous  potential  for  world  trade  and  for  economic  growth. 

The  administration  of  national  export  strategy  is  helping  Amer- 
ican companies — small,  medium  and  large — to  realize  their  fiill  po- 
tential. Each  of  these  three  ingredients  is  integrally  linked  to  the 
fourth,  the  fourth  being  innovation. 
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In  each  of  these  areas,  the  administration  has  taken  action  that 
is  focused  directly  on  the  importance  of  innovation,  ranging  from 
extension  of  the  R&E  tax  credit  and  a  targeted  capital  gains  reduc- 
tion for  investment  in  small  businesses  to  boosting  educational  op- 
portunities for  our  young  people,  to  freeing  $32  billion  in  exports 
by  reducing  unnecessary  controls  on  United  States  computer  and 
telecommunications  and  electronics  products.  Through  all  of  these 
efforts,  innovation  is  being  spurred. 

The  close  connection  between  innovation  and  economic  perform- 
ance has  been  reconfirmed  by  new  research  from  my  own  depart- 
ment's economic  statistics  administration  which  was  released  last 
month.  That  report  announced  that  firms  using  advanced  tech- 
nologies are  more  productive,  that  they  pay  higher  wages,  they 
offer  more  secure  jobs  and  that  they  increase  employment  more 
rapidly  than  firms  which  do  not. 

The  chart  on  the  left,  which  has  a  crowd  of  people  around  it,  il- 
lustrates, we  believe,  the  vital  role  that  industry-government  part- 
nership and  leveraging  activities  play  in  the  progress  of  science 
and  technology.  Of  the  $84  billion  that  American  industry  spends 
annually,  90  percent  is  focused  on  short-term  product  development 
and  applied  research.  In  today's  fiercely  competitive  and  global 
marketplace,  in  which  product  life  cycles  are  measured  in  months, 
industry's  focus  must  in  fact  be  on  short-term  product  and  process 
innovations. 

On  the  other  hand,  the  United  States  Government  makes  longer- 
term  investments  in  basic  science  and  mission-oriented  research 
and  development.  That  is  where  the  $70  billion  spent  by  our  gov- 
ernment chiefly  goes,  including  funding  my  own  department's  NIST 
laboratories  and  NOAA  basic  research. 

As  the  next  chart  shows,  58  percent  of  the  Federal  government's 
research  and  development  funding  relates  to  the  mission  of  defense 
and  most  of  the  rest  of  the  basic  and  mission-oriented  research. 
But  that  still  leaves  a  major  gap.  As  the  first  chart  showed,  indus- 
try-government partnership  and  leverage  activities  are  less  than  2 
percent  of  government-funded  R&D.  Like  any  portfolio,  we  believe 
the  mix  of  R&D  activities  must  reflect  a  balance  between  long-term 
and  short-term  goals.  While  research  and  applied  science  is  a  vital 
component  of  our  innovation  portfolio  and  while  short-term  com- 
mercialization is  necessary  and  in  fact  essential,  it  is  not  enough. 
We  have  learned  over  the  past  20  years  that  too  often  United 
States  discoveries  of  basic  knowledge  were  better  exploited  by  other 
countries  that  were  better  able  to  develop  applicable  technologies 
and  transform  them  into  competitive  products  and  services.  The 
msirketplace  alone  will  not  invest  sufficient  resources  into  the  mid- 
and  longer-term,  broad-based  technology  development  needed  by 
the  private  sector  to  fully  exploit  the  basic  knowledge  which  we  de- 
velop. 

Our  industry-led  technology  development  partnerships  are  an  im- 
portant link  between  basic  science  smd  private  sector  commer- 
cialization. These  funds  are  highly  leveraged  by  industry  invest- 
ment and  promise  widespread  economic  benefit  to  our  Nation.  This 
critical  fraction  of  a  percent  helps  build  the  industrial  base  we  need 
to  support  our  national  and  our  economic  security.  We  believe  that 
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it  must  be  supported.  To  do  otherwise  would  be  tantamount  to  uni- 
lateral disarmament  in  the  global  marketplace. 

Consider  the  research  and  development  expenditures  of  our 
major  trading  partners,  which  are  illustrated  on  chart  number  3. 
As  a  percentage  of  GDP,  we  lag  behind  Japan  and  Germany  and 
are  roughly  on  a  par  with  France  and  the  United  Kingdom.  Our 
ATP  program  helps  address  the  shortfall. 

By  sharing  the  costs  of  research,  the  ATP  program  reduces  the 
risk  for  private  businesses,  thus  allowing  them  to  conduct  R&D 
that  might  otherwise  not  be  conducted  at  all.  Through  a  rigorous 
merit-based  review,  the  ATP  program  ensures  that  fiinded  research 
has  both  technological  and  commercial  potential,  and  with  a  bot- 
tom-up private-sector  approach,  the  ATP  program  maintains  pri- 
vate sector  priorities,  not  government  fiat.  It  maintains  them  as 
the  driving  force  for  technological  achievement  and  for  focus. 

The  first  four  years  of  the  ATP  program  have  shown  small  busi- 
ness in  particular  to  be  eager  participants.  As  the  next  chart 
shows,  Mr.  Chairman,  the  awards  made  since  1990 — of  the  awards 
made  since  1990  roughly  half  have  been  to  individual  small  busi- 
nesses or  joint  ventures  led  by  small  businesses. 

Diamond  Semiconductor  Group  of  Gloucester,  Massachusetts,  is 
a  perfect  effect  example  of  this  emphasis.  This  company  was  a  two- 
person  operation  with  a  promising  but  unrealized  innovation  in 
semiconductor  manufacturing.  It  helped  to  develop  a  new  type  of 
ion  implantation  machine,  one  of  the  primary  tools  of  the  industry. 
The  new  machine  would  be  smaller,  faster,  cheaper  and  more  accu- 
rate but  required  design  breakthroughs  that  are  considered  very 
difficult  and  very  expensive. 

The  goal  is  replace  current  semiconductor  wafers  with  a  12-inch 
semiconductor  wafer  that  would  permit  greater  economies  of  scale 
and  therefore  more  efficient  production  of  semiconductors,  the  type 
of  wafer  that  I  hold  in  my  hands.  The  concept  wasn't  easy  to  sell; 
Diamond's  President  spent  a  year  and  a  half  looking  for  funding. 

I  know  there  is  a  theory  that  venture  capitalists  will  fiind  any- 
thing. They  won't  fund  anything.  They  want  something  they  can 
feel  and  touch  and  that  they  know  will  move  quickly  to  commer- 
cialization. Those  efforts  to  deal  with  the  venture  capital  commu- 
nity proved  unsuccessful,  and  the  President  of  Diamond  even  con- 
sidered selling  part  of  his  company  to  foreign  investors  to  raise  the 
capital. 

Fortunately,  the  company  decided  to  first  apply  for  an  ATP 
award.  Their  project  was  one  of  21  selected  in  1992.  Today,  with 
contracts  and  purchase  orders  from  two  of  the  Nation's  largest 
semiconductor  manufacturers  in  hand  Diamond  has  grown  to  35 
full-  £md  part-time  employees.  Its  American  owners  credit  the  com- 
pany's success,  in  fact  the  company's  very  existence,  to  the  ATP 
award  for  a  high-risk  technology  that  only  became  attractive  to  a 
private-sector  investor  once  it  was  shown  to  be  feasible. 

Stimulating  the  development  of  innovative  technologies  is  only 
half  of  the  equation.  The  other  half,  getting  new  and  existing  prod- 
ucts to  market  on  a  timely,  cost-effective,  competitive  basis  is  also 
criticsd.  America's  370,000  small-  and  medium-size  meuiufacturers 
will  have  easy  access  to  modem  manufacturing  technologies  and 
production  techniques  and  best  practices  through  the  manufactur- 
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ing  extension  partnership,  our  national  system,  which  is  illustrated 
in  the  next  chart. 

The  MEP  centers  are  industry  driven.  They  are  responsive  £ind 
they  are  focused  on  positive  bottom  line  impacts.  Mr.  Chairman, 
you  can  see  from  the  spread  across  the  Nation  that  we  are  serious 
about  reaching  out  to  small-  and  medium-size  businesses  to  help 
make  them  more  productive  and  more  competitive,  to  put  new  tech- 
nology— not  only  high  technology,  but  all  new  technology — in  the 
hands  of  these  entrepreneurs  so  they  can  help  us  create  economic 
growth  and  jobs. 

[The  information  follows:] 
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CHART  1 
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CHART  4 
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Secretary  Brown.  Mr.  Chairman  and  Members  of  the  committee, 
if  my  testimony  this  morning  has  attempted  anything,  it  is  this: 
We  Hve  in  an  increasingly  competitive  global  economy  in  which  all 
aspects  of  economic  competitiveness  are  integrally  connected.  The 
Department  of  Commerce  is  where  these  connections  are  made. 
Some  have  suggested,  some  very  smart  people  have  suggested  that 
we  need  to  create  a  new  department  of  the  future. 

I  respectfully  submit,  Mr.  Chairman,  that  what  we  need,  what 
America's  businesses  need,  what  America's  communities  need, 
what  America's  workers  need  is  a  department  focused  on  export 
growth,  a  department  focused  on  technological  innovation,  focused 
on  sustainable  development,  focused  economic  development  and  fo- 
cused on  sound  economic  analysis.  The  department  of  the  future, 
in  other  words,  I  believe  is  today's  Department  of  Commerce.  With- 
in our  10  bureaus  we  work  better  in  every  respect  because  we  are 
every  day  confronted  with  the  intersection  of  trade  and  technology 
and  telecommunications  and  the  environment  and  economic  devel- 
opment. That  intersection  is  where  the  future  of  the  United  States 
economy  is  being  fashioned  every  day  by  entrepreneurs  who  forge 
our  future — one  deal,  one  contract,  one  joint  venture,  one  trans- 
action at  a  time. 

This  administration,  through  the  Department  of  Commerce  and 
all  of  us  here  at  the  witness  table  today,  along  with  our  colleagues, 
works  every  day  with  these  entrepreneurs  to  our  mutual  and,  we 
believe,  our  future  benefit. 

Thank  you  very  much,  Mr.  Chairman. 

[The  prepared  statement  of  Secretary  Brown  follows:] 
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Mr.  Giairman,  Mr.  Brown  and  members  of  the  Committee. 

Let  me  begin,  Mr.  Chairman,  by  commending  you  for  holding  this 
hearing  and,  even  more  importantly,  for  asking  exactly  the  right  question: 
How  can  our  efforts  today  lay  the  groundwork  for  a  strong  and  vibrant 
economy  twenty  years  hence? 

Today,  we  are  harvesting  the  results  of  research  and  technology 
investments  made  ten,  twenty  and  thirty  years  ago.   These  are  stories  of 
remarkable  success,  due  to  the  foresight  of  oui  predecessors  who  recognized 
that  support  of  research  and  development  and  technology  deployment  is  a 
fundamental  mechanism  for  achieving  national  missions  and  a  stronger 
economy. 

Our  vision  twenty  years  from  now  is  one  of  a  United  States  economy 
sxistained  by  growth,  creating  economic  opportunities  for  all  Americans.   A 
place  where  U.S.  businesses  use  globally  competitive  advanced  processes  to 
produce  the  goods  and  services  that  world  consumers  will  demand  —  success 
stories  of  the  21st  Century  built  on  the  farsighted  actions  of  today  and 
tomorrow. 

We  now  have  the  opportunity  to  begin  these  stories.  But  to  do  so 
requires  that  we  understand  the  nature  of  our  economy  and  the  lessons  of  our 
past  support  for  science  and  technology  efforts. 

I.   New  Economic  Realities 

Mr.  Chairman,  we  are  facing  a  time  of  great  economic  change.  We  have 
witnessed  the  demise  of  communism  as  freedom  and  democracy  fill  new  nations 
with  hope  and  opportunity.  I  have  visited  these  economies  in  transition  —  South 
Africa,  the  Middle  East,  Russia  —  places  where  a  new  economic  future  is  being 
built. 


27 


At  the  same  time,  a  new  battlefield  has  emerged  in  the  form  of  a  global 
marketplace,  and  able  competitors  from  aromid  the  world  are  fighting  for  a 
share.   Technology  is  racing  ahead  at  a  breath-taking  pace,  with  each  advance 
more  staggering  than  the  last. 

And,  in  the  wake  of  these  forces,  the  way  we  live,  learn,  work,  and  play 
is  being  forever  transformed.   Each  of  these  changes  alone  would  be 
revolutionary  but,  together,  they  have  produced  results  that  are  deeply  felt  by 
Americans  in  all  walks  of  life. 

These  changes  create  uncertainties  —  and  opportunities.   We  must 
confront  the  basic  challenge  of  our  time:   Will  we  try  to  hold  change  at  arms- 
length  or  will  we  take  advantage  of  the  opportunities  that  change  will  bring? 
And  we  must  answer  that  challenge  with  this  strategy:   to  empower  Americans 
with  the  tools  that  they  need  to  take  advantage  of  economic  opportunity. 

We  must  work  as  a  nation  —  with  our  businesses,  with  our  workers,  with 
our  communities  ~  to  ensure  that  the  United  States  remains  the  locus  of 
dynamic  firms,  strong  communities  and  skilled  workers.   In  today's  economy, 
it  is  not  just  companies,  it  is  also  nations  that  compete. 

Consider  the  ingredients  of  sustainable  national  economic  growth: 
investment,  a  skilled  workforce,  open  markets  and  innovation.   Together,  they 
form  the  basic  equation  of  international  competitiveness. 

Today's  hearing  focuses  on  preparing  for  a  vibrant  economy  twenty  years 
from  now.    My  principal  emphasis  will  be  on  innovation,  which  I  will  discuss 
in  detail.    It  is  important,  however,  that  we  bear  in  mind  our  responsibility  to 
further  the  national  interest  in  each  of  the  four  ingredients. 

First,  investment.   Private  investment  drives  competition  and  growth.  It 
is  critical  to  support  private  investment  through  sustained  progress  on  budget 
deficits.     That  is  why  President  Clinton  fought  so  hard  -  and  so  successfully  — 
for  a  deficit  reduction  package  that  got  government  out  of  businesses'  way  in 
our  capital  markets.   The  result:   since  the  end  of  1992,  business  investment  in 
plant  and  equipment  has  increased  at  an  aimual  rate  of  14%. 
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Private  investment  provides  a  lifeline  for  those  dyiiamic  iinns  that  spur 
technological  innovation,  create  jobs  and  foster  economic  growth.    For 
example,  two-thirds  of  the  manufacturing  jobs  created  each  year  originate  in 
plants  that  grow  by  25  percent  or  more  in  that  year  alone.   The  basic  lesson  is 
clear:  Our  economy  is  only  as  strong  as  the  best  firms  that  populate  it. 

Second,  a  skilled  workforce.    For  firms  to  succeed  in  the  economy, 
however,  it  is  necessary  that  we  have  an  educated,  well-trained  workforce. 
Traditional  economists  might  view  knowledge  and  labor  as  two  distinct  sources 
of  economic  growth  but,  in  today's  information-based  economy,  the  prowess  of 
our  workforce  is  increasingly  bound  to  the  success  of  education  and  training. 
We  cannot  capitalize  on  advances  in  science  and  technology  without  a 
workforce  able  to  harness  these  innovations.   That  is  why  the  President's 
middle  class  tax  cut  is  focused  on  education  and  training. 

Third,  open  markets  -  both  foreign  and  domestic.   As  you  know, 
Mr.  Chairman,  opening  foreign  markets  to  the  effective  participation  of  U.S. 
businesses  has  been  a  priority  of  this  Administration,  of  the  Department  of 
Commerce  and  of  my  own  activities.   Of  course,  our  leadership  in  science  and 
technology  will  only  bear  fruit  if  we  have  markets  open  to  our  innovative 
products. 

The  passage  of  the  North  American  Free  Trade  Agreement  (NAFTA)  and 
of  the  Uruguay  Round  GATT  agreement  will  create  enormous  potential  for 
world  trade  and  economic  growth.   NAFTA  has  begun  to  take  economic  hold. 
U.S.  exports  to  Mexico  shot  up  23  percent  in  the  first  10  months  of  1994 
compared  to  the  same  period  a  year  earlier.   Mexico  and  Canada  alone 
accounted  for  nearly  half  the  growth  of  global  U.S.  exports  during  this  period. 
When  fiilly  implemented,  GATT  should  add  as  much  as  $100  billion  to  $200 
billion  to  the  U.S.  gross  domestic  product  annually;  raise  total  U.S. 
employment  by  hxmdreds  of  thousands  of  jobs;  save  individual  U.S.  consumers 
hundreds  of  dollars  aimually  in  lower  costs  of  food  and  other  important  items; 
and  boost  real  wages  and  living  standards  in  the  U.S.  and  aroimd  the  world. 

The  framework  of  open  markets  is,  however,  not  enough.   Exploiting 
those  opportunities  is  just  as  critical.   That  is  why  the  inter-agency  Trade 
Promotion  Coordinating  Committee,  which  I  chair,  issued  the  first  National 
Export  Strategy  in  1993  and  refined  that  strategy  in  a  report  issued  last 
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September.   The  purpose  of  the  National  E3q)ort  Strategy  is  clear:  to  help  U.S. 
companies  —  small,  medium  and  large  -  realize  their  full  export  potential. 

Boosting  U.S.  exports  is  a  core  mission  of  the  Department  of  Conunerce. 
Our  advocacy,  and  that  of  President  Clinton,  on  behalf  of  U.S.  businesses 
competing  for  foreign  government  procurements  is  beginning  to  bear  fruit: 

o        in  Saudi  Arabia's  intent  to  purchase  aircraft  from  the  Boeing  Co. 
and  McDonnell  Douglas  Corp.,  valued  at  $6  billion,  and  that 
coxmtry's  $4  billion  contract  for  telecommunications  network 
modernization  awarded  to  AT&T; 

o        in  Brazil's  award  of  the  $1.5  billion  STVAM  rain-forest  protection 
contract  to  the  Raytheon  Company,  a  defense  contractor  moving 
into  civilian  production;  and 

0        in  China's  agreement  to  purchase  $6  billion  worth  of  goods  and 
services  from  U.S.  companies,  including  two  Westinghouse 
contracts  worth  $450  million,  an  Aj^lied  Energy  Services  contract 
worth  $1.5  billion,  and  an  AT&T  agreement  valued  at  $500  million 
to  provide  teleconmnmications  equipment. 

Of  course,  markets  here  at  home  must  be  dynamic  and  competitive  as 
well.   We  live  in  a  global  era  in  which  success  at  home  will  often  translate  into 
success  abroad  but  in  which,  conversely,  failure  to  achieve  success  at  home  will 
leave  domestic  firms  at  risk  in  the  United  States  and  at  a  competitive 
disadvantage  abroad.   That  is  why,  for  example,  the  Administration  has  placed 
such  emphasis  on  the  passage  of  telecommunications  legislation  that  will 
deregulate  and  open  new  markets.     We  look  forward  to  working  with  the 
104th  Congress  to  reform  our  60-year  old  communications  law  to  remove  le^ 
and  regulatory  impediments  to  conq>etition  while  stiU  safeguarding  the  public 
interest. 

The  importance  of  this  effort  is  too  obviotos  to  ignore.   Last  year  the 
Council  of  Economic  Advisors  issued  a  rqport  detailing  the  economic  benefits 
that  would  be  derived  from  telecommunications  reform.  The  CEA  predicts  a. 
boom  in  the  telecommunications  and  information  sector  of  the  economy  over 
the  next  ten  years,  doubling  its  share  of  the  GDP,  adding  more  than  $100 
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billion  to  the  economy,  and  employing  another  1.4  million  workers  in  that 
sector. 

Fourth,  innovation.   Technological  innovation  is  vital  in  the  new 
knowledge-based  global  economy.    Rapid  and  continuous  improvements  in 
products,  and  the  techniques  to  manufacture  and  bring  them  to  market  more 
efficiendy,  give  businesses  —  and  nations  —  a  competitive  edge  today  and 
twenty  years  from  now. 

In  this  environment,  it  is  easy  to  see  why  the  high-technology  sector  and 
firms  that  adopt  advanced  technologies  are  critical  to  economic  prosperity. 
Average  annual  compensation  in  the  high  technology  sector,  for  example, 
exceeds  by  twenty  percent  the  average  for  all  manufacturing.    High-technology 
products  also  account  for  a  rapidly  increasing  share  of  the  manufacturing  output 
of  industrial  countries  —  35  percent  in  1992,  nearly  double  the  1980  figure. 

The  close  connection  between  innovation  and  economic  performance  has 
been  confirmed  by  new  research  from  my  own  Department  released  only  last 
month.   Our  report,  entitled  "Technology,  Economic  Growth  and 
Employment,"  found  that  firms  that  use  advanced  technologies  are  more 
productive,  pay  higher  wages,  offer  more  secure  jobs,  and  increase  employment 
more  rapidly  than  firms  that  do  not. 

The  importance  of  this  conclusion  cannot  be  overstated.    It  is  central  to 
our  economic  fate.   That  is  why  my  Department  has  focused  its  attention  on 
this  central  question:    How  can  we  stimulate  innovation  in  the  U.S.  economy? 

Part  of  the  answer  comes  from  the  coimection  between  and  among  the 
four  basic  ingredients  of  growth  that  I  have  outlined.   Each  of  the  other  three 
ingredients  —  investment,  a  skilled  workforce  and  open  markets  —  is  integrally 
linked  to  the  fourth,  innovation.    A  soimd  macroeconomic  environment, 
educated  workers  and  markets  in  which  innovation  can  produce  competitive 
success  are  all  necessary  to  the  successful  promotion  of  innovation. 

Indeed,  in  each  of  the  these  areas,  the  Administration  has  taken  action 
that  is  focused  directly  on  the  importance  of  innovation,  including: 
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o        winning  Congressional  approval  for  a  three^year  extension  of  the 
R&E  tax  credit  and  a  targeted  capital  gains  reduction  for 
investments  in  small  business; 

o        working  with  Congress  to  create  the  School-to-Work  transition 

program  for  young  people  who  choose  not  to  go  directly  to  college, 
and  establishing  Goals  2000  standards  for  K  through  12  education; 

o        improving  access  to  college  loans  so  that  our  future  scientists  and 
engineers  can  get  the  education  they  need; 

o        freeing  $32  billion  in  exports  by  reducing  controls  on  U.S. 
computer  and  telecommunications  products; 

o         stimulating  major  sales  of  technology-based  products  for  U.S. 

companies  through  high-profile  industry-government  trade  missions 
that  helped  close  contracts  worth  more  than  $17  billion  in  U.S. 
exports,  involving  275,000  American  jobs  —  many  of  them 
technology  related; 

o        developing  a  new  Presidential  policy  on  commercial  remote  sensing 
that  allows  private  firms  to  build  and  operate  high-resolution 
satellite  imaging  systems,  which  will  create  manufacturing  and 
operation  jobs; 

o        negotiating  commercial  space  launch  trade  agreements  with  the 

governments  of  Russia  and  China  to  create  a  level  playing  field  on 
which  U.S.  providers  can  compete; 

o        application  of  new  technologies,  from  satellites  to  doppler  radars, 
for  better  weather  warnings  and  the  protection  of  life  and  property. 

And,  what  it  has  also  done,  is  to  provide  adequate  funding  for  basic 
science  and  applied  research  —  even  within  the  hard  freeze  on  discretionary 
spending  that  the  President  has  proposed  continuing  through  Hscal  Year  2000. 

We  should  recognize  at  the  outset  that  the  Contract  with  America  would 
jeopardize  that  technology  policy.   Among  the  possible  ofSets  proposed  by  the 
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CoDtract  are  the  eliminatioa  of  our  Advanced  Technology  Program  and  a  freeze 
oQ  funding  for  our  National  Oceanic  and  Atmospheric  Administration,  which 
conducts  much  of  the  Department's  basic  research.   Moreover,  generalized 
reductions  in  the  President's  investment  spending,  totalling  more  than  $1  billion 
over  five  years,  would  further  threaten  our  research  and  technology  initiatives. 
For  reasons  that  I  will  explain  in  detail,  I  hope  that  the  Congress,  after  full 
consideration  of  our  efforts,  will  continue  the  pro-science,  pro-technology  path 
that  the  President  has  forged  and  that  is  essential  to  our  long-term  economic 
prosperity. 

Through  all  of  these  efforts,  innovation  can  be  spurred.   But,  for  reasons 
that  I  will  explain  below,  these  measures  alone  are  not  sufficient. 

II.  The  Need  for  Pro-Innovation  Policies 

The  United  States  has  been  a  leader  in  innovation.   From  the  electric 
telegraph,  to  the  telephone,  television,  personal  computer  and  the  manned 
mission  to  the  moon,  this  nation  has  always  looked  to  the  future  —  and  invented 
ways  of  getting  there  sooner. 

The  United  States  must  remain  the  world's  leader  in  innovation.  To  do 
that  requires  an  understanding  of  the  incentives  that  create  —  and  the  barriers 
that  can  stop  —  both  the  development  and  deployment  of  technology. 

Technological  innovation  is  a  complex  process.   It  is  so  complex  that 
each  industry  —  and  even  each  firm  within  an  industry  —  must  grapple  with  a 
different  set  of  concerns.     For  example,  strengthening  intellectual  property 
protection  is  a  key  concern,  particularly  for  the  software  industry.   Cold  war 
era  export  controls  have  h\irt  the  US  computer  and  telecommunications 
industries.   Regulation  can  be  a  major  impediment  by  increasing  the  time  and 
capital  it  takes  to  bring  a  new  product  to  market  —  especially  in  biotechnology 
and  pharmaceuticals.   Both  capital  availability  and  access  to  technical  expertise 
are  continuing  struggles,  especially  for  our  small-  and  medium-sized  companies. 

In  short,  there  is  no  "one  size  fits  all"   formula  for  ensuring  that  our 
companies  lead  the  world  in  innovation.   Our  national  competitiveness  strategy 
must  address  the  broad  range  of  factors  that  affect  our  companies'  ability  to 
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develop  technology,  turn  innovations  into  products  and  services  and  bring  them 
to  global  markets  at  a  rapid  pace. 

While  innovation  must  continue  to  come  from  the  private  sector, 
government  must  work  to  maximize  opportunities  for  private  businesses  to 
innovate  —  by  reducing  export  controls,  reforming  regulations  to  give  our 
companies  and  our  workers  elbow  room  to  conq)ete,  by  opening  markets,  by 
improving  education,   and  by  creating  incentives  for  private  indxistry  to  invest 
in  long-range,  high-risk  research. 

My  department  is  pursuing  a  broad  range  of  loitiatives  to  improve  the 
climate  for  private  sector  innovation.   We  are  listening  to  industry  as  we 
establish  departmental  priorities,  and  serving  as  industry's  advocate  in  shaping 
regulatory,  export  control  and  environmental  policies.    And  we  are  partnering 
with  industry  to  work  on  the  nation's  21st  century  technological  infrastructure. 

This  partnership  continues  a  long  history  of  cooperation  between  the 
public  and  private  sectors.  For  the  greater  part  of  two  centuries,  the 
government  has  worked  as  a  junior  partner  with  industry  to  build  or  encourage 
American  infrastructure.   That  infrastructure  has  created  a  "playing  field"  upon 
which  private  enterprise  built  the  most  successful  economy  in  the  world. 
Government  has  built  lighthouses  and  harbors  for  private  sector  shipping, 
offered  federal  rights-of-way  for  private  sector  railroads,  built  interstate 
highways,  airports,  advanced  radar  for  aircraft,  next  generation  doppler  radar, 
and  GOES  satellites.   By  making  investments  that  individual  entrepreneiirs,  or 
even  large  companies,  could  not  afford  to  make  themselves,  the  government 
enabled  everyone  to  become  more  efficient  and  productive. 

And  the  govenmient's  investments  in  infrastructure  have  not  been  limited 
to  our  physical  infrastructure.  Since  World  War  n,  our  national  government 
has  invested  in  science  and  technology  as  part  of  key  national  missions— defense 
of  the  nation,  health,  space,  and  the  quest  for  new  knowledge.  And,  for  years, 
we  have  seen  a  steady  flow  of  new  commercial  technologies  emerge  from  these 
government  investments  as  an  extra  benefit. 

As  a  result  of  government's  technology  investments,  the  U.S.  computer 
industry  is  the  world's  leader.  We  have  seen  a  flow  of  blockbuster  drugs  and 
medical  therapies,  and  the  birth  of  the  biotechnology  industry— all  of  which  can 
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be  traced  to  earlier  govenunent  investments  ia  defense  technology  or  medical 
research.   NASA's  aeronautics  research  program  provides  America's  aircraft 
industry  with  the  mid-  and  long-term  technology  development  that  a  single 
company,  no  matter  how  large,  could  not  afford  to  do  on  its  own. 

Development  of  technology  is  not  enough.   We  must  also  consider  the 
extent  it  actually  reaches  those  who  can  employ  it  effectively.   That  is  why,  as 
a  nation,  we  have  supported  the  deployment  of  technology  to  people  who  might 
not  have  the  resources  to  find  it  on  their  own.    For  example,  beginning  this 
January,  the  Department's  National  Meteorological  Center  will  issue 
experimental  seasonal  climate  forecasts  for  the  contiguous  United  States  and 
Alaska.   These  forecasts  will  lead  to  substantial  immediate  benefits  to  the  U.S., 
including  the  agriculture  and  water  resources  management  sectors,  and  other 
sectors  dependent  on  seasonal  variability. 

The  development  and  deployment  of  technology  are  both  part  of  today's 
great  national  mission  of  providing  all  Americans  with  the  tools  of  economic 
opportunity. 

First,   we  must  focus  on  the  national  interest.   In  the  past,  federal  action 
was  focused  on  specific  missions:  defense,  aeronautics,  energy  or  health.    But 
today,  our  focus  must  be  broader,  because  we  do  not  have  the  luxury  of  three 
separate  industrial  bases  for  military,  mission-oriented  and  commercial 
purposes.  Today,  instead  of  looking  for  spia-offs  down  the  road  from  some 
non-commercial  purpose,  we  must  examine  the  pursuit  of  civilian  technology  as 
a  mission  in  and  of  itself,  but  we  must  do  that  only  as  a  partner  with  industry. 

Second,  in  examining  that  goal,  we  must  recognize  that  all  research  and 
development  and  technology  deployment  is  not  the  same.   In  this  regard,  we 
might  usefully  consider  the  nation's  R&D  expenditures  as  building  a  portfolio 
for  the  future. 

In  1993,  industry  funded  nearly  55%  of  all  U.S.  R&D.    More  than  90% 
of  that  industrial  research  was  concentrated  on  short-term  commercial 
development  and  applied  reach.   And  properly  so,  for  it  is  only  the  private 
sector  that  can  connect  today's  market  demands  to  immediate  product 
development. 
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About  59%  of  the  Federal  government's  $69.7  billion  R&D  funding  in 
1993,  and  about  one-quarter  of  all  national  R&D  related  to  the  mission  of 
defense.   Health-related  R&D  accounted  for  about  15%  of  the  Federal 
government's  R&D  spending,  while  about  10%  went  to  the  space  mission. 

Only  about  4%  of  Federal  R&D  spending  in  1993  went  to  civilian 
industrial  technology  and  less  than  one  percent  went  to  the  development  of 
early-stage,  pre-competitive  civilian  technologies.   NSF  figures  show  that  less 
than  one-tenth  of  industry  R&D  funds  go  to  early  stage,  longer  term,  higher 
risk  research.   The  Industrial  Research  Institute  survey  of  industry  R&D 
performance  confirms  press  accounts  that  industry  is  reducing  the  level  of 
investment  in  early  stage  research,  with  only  8%  of  firms  expecting  increases  in 
this  category  of  research  in  1995, 

The  discovery  of  fundamental  new  knowledge,  basic  research,  is  a  vital 
component  of  our  innovation  portfolio.   But  it  is  not  enough.   We  have  learned 
over  the  past  twenty  years  that,  all  too  often,  U.S.  discoveries  of  basic 
knowledge  were  better  exploited  by  other  countries  that  were  bettef  able  to 
develop  applicable  technologies  and  transform  them  into  competitive  products 
and  services.   The  market  place  alone  will  not  invest  sufficient  resources  into 
mid-and  longer-term  broad-based  technology  development  needed  by  the  private 
sector  to  fully  exploit  basic  knowledge.   Our  industry-led  technology 
development  partnerships  are  an  important  link  between  basic  science  and 
private  sector  commercialization.    We  should  continue  to  expand  these  efforts, 
not  abandon  them. 

Although  it  is  an  oversimplification,  we  can  think  of  basic  research  as 
providing  the  basis  for  commercial  products  a  decade  from  now.   Industry 
R&D  focuses  on  short-term  product  delivery,  often  no  more  than  18  months 
hence.   In  between  are  needed  efforts  to  move  fundamental  knowledge  into 
technologies  that  industries  can  turn  into  new  processes  and  products.   In 
addition,  a  strong  technology  base  often  feeds  back  into  scientific  inquiry  in  a 
way  that  leads  to  fundamental  advances  in  our  understanding.   Science  and 
technology  support  one  another.   The  importance  of  the  technology 
development  activities  has  not  been  lost  on  our  international  competitors.   We 
are  meeting  the  competition  through  our  own  industry-led  partnerships.   We 
should  not  abandon  them. 
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Like  any  portfolio,  the  mix  of  R&D  activities  must  reflect  a  balance 
between  long-term  and  short-term  goals.   Good  research  and  development  is 
like  a  fruit  tree;  it  must  be  planted  years  before  it  can  be  harvested.   Thus, 
although  the  private  sector  does  a  good  job  of  planting  short-term  crops,  there 
is  insufficient  incentive  in  the  marke^lace  to  engage  in  the  development  of 
long-term,  higher  risk  enabling. 

The  majority  of  the  R&D  in  which  American  businesses  invest  offer  strong 
promises  of  quick  return  —  in  other  words,  less  risky,  product-oriented  and 
bottom-line  effective  projects  applauded  by  the  Chief  Operating  Officer.    Good 
for  business  in  the  short  term,  but  lacking  the  long-range  scope  of  high-risk  but 
high-payoff  technologies  that  American  business  m\ist  develop  to  be  competitive 
in  the  future. 

Third,  we  must  examine  the  extent  to  which  technology,  once  developed, 
is  actually  available  to  those  who  can  build  our  nation's  economic  strength. 
This  goal,  of  bringing  technology  to  users  who  can  make  it  work  for  our 
country,  is  as  American  as  the  agricultural  extension  service,  perhaps  the  most 
successful  governmental  technology  program  in  our  history.   Today,  that  goal  is 
being  served  through  our  Manufacturing  Extension  Parmership,  which  brings  to 
our  nation's  small  and  medium-sized  manufacturers  access  to  information 
resources,  and  expertise  on  modem  manufacturing  technologies  and  production 
processes  which  they  need  to  remain  competitive. 

Some  have  argued  that  more  generalized  incentives  for  research  and 
development  —  such  as  R&E  tax  credits  —  are  more  effective  than  the  Advanced 
Technology  Program  (ATP)  at  encouraging  private  sector  research.   I  want  to 
emphasize  once  again  that  there  is  no  one  policy  or  program  that  ensures 
competitive  success.  The  R&E  tax  credit  is  an  important  tool  for  encouraging 
greater  private  sector  investment  in  research  and  development.   That  is  why  the 
Clinton  Administration  has  supported  making  the  R&E  tax  credit  permanent. 
However,  the  R&E  tax  credit  does  not  differentiate  between  investments 
directed  toward  short-term  product  delivery  and  longer  term,  higher  risk 
investments  that  will  yield  products  fifteen  or  twenty  years  into  the  future.   We 
need  both  of  these  tools  as  part  of  our  pro-innovation  strategy. 

Our  national  capability  to  engage  successfully  in  international  competition 
is  dependent  upon  our  national  technological  prowess.  Where  government 
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should  get  out  of  the  way,  we  wilL   Where  govemment'should  work  in 
partnership  with  the  private  sector,  we  must  do  so.   Any  other  course  would  be 
to  forego  a  critical  element  of  national  competitiveness. 

m.  Partnering  the  Growth  of  Civilian  Technology 

To  meet  the  challenges  that  I  have  outlined,  this  Administration  is 
committed  to  providing  Americans  with  the  tools  they  need  to  meet  the 
challenges  of  global  competition  and  the  need  for  constant  innovation.   Our  role 
is  to  provide  an  environment  which  enq>owers  our  workers  and  businesses  and. 
communities  to  embrace  change  —  with  a  government  that  works  with  them. 
Just  as  we  provided  the  traditional  tools  for  success  in  agrarian  and  industrial 
times  —  including  public  education  and  the  basic  infrastructure  of  commerce 
from  the  Erie  Canal  to  the  national  highways  systems  of  this  century  —  now  we 
must  empower  Americans  with  the  tools  to  succeed  in  a  global,  high- 
technology,  information-dominated  society. 

The  Department  of  Commerce's  focus  on  civilian  technology  has  three 
basic  components,  each  designed  to  enhance  the  technological  capabilities  of 
American  industry.   We  emphasize: 

—  Supporting  industry-led  technology  partnerships, 

—  Facilitating  the  rapid  deployment  and  commercialization  of  civilian 
technologies,  and 

—  Facilitating  a  technology  infrastructure  for  the  21st  Century. 

Mr.  Chairman,  appended  to  my  testimony  is  a  short  descrq>tion  of  each 
of  our  Department's  science  and  technology  activities.     For  purposes  of  this 
testimony,  however,  I  would  like  sinq)ly  to  describe  each  of  the  basic 
components  of  our  policy. 

A.   Supporting  Industry-led  Technology  Partnershq>s 

Nfr.  Chairman,  I  have  already  described  the  basic  rationale  of  oar 
Advanced  Technology  Program  —  to  address  the  market  gap  in  our  mid-  and 
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long-term  R&D  portfolio  which  threatens  to  make  us  less  competitive  in  the 
year  2015  -  and  beyond. 

Governmental  action  to  redress  market  defects  that  threaten  national 
prosperity  is  scarcely  novel.    For  example,  the  laws  establishing  intellectual 
property  rights  are  designed,  in  a  similar  manner,  to  correct  market 
imperfections  by  establishing  rules  of  conduct  that  must  be  obeyed  —  and,  in 
the  international  context,  that  we  are  working  hard  to  have  uniformly  adopted. 

The  ATP  program  is  a  carefiilly-targeted  remedy  for  the  problem 
our  nation  faces.   By  sharing  the  costs  of  research,  it  reduces  the  risk  for 
private  businesses,  thus  allowing  them  to  conduct  research  and  development  that 
might  otherwise  not  be  conducted  at  all  —  a  wise  investment  for  our  nation  as  a 
whole.   Through  a  rigorous,  merits-based  review,  the  ATP  program  ensures 
that  funded  research  has  both  technological  and  conmiercial  potential.   And, 
with  a  bottom-up,  private  sector  approach,  the  ATP  program  maintains  private- 
sector  priorities,  not  government  fiat,  as  the  driving  force  for  technological 
achievement  and  focus. 

Because  of  the  risk  involved,  some  projects  will  fail.  Others  may 
proceed  faster  than  anticipated.  But  let  me  make  this  clear:  it  is  the  company 
that  picks  up  the  cost  of  product  development,  not  the  ATP.. 

The  strength  of  the  ATP  -  and  the  reason  that  it  is  a  solid  and 
successfiil  part  of  the  nation's  technology  portfolio  -  is  that  the  program  is  a 
true  partnership  with  industry.     While  government  provides  the  catalyst  —  and 
in  many  cases,  critical  technical  support  —  industry  conceives,  cost-shares, 
manages  and  executes  ATP  projects.   Management  of  projects  is  geared  to 
ensure  that  the  work  performed  is  what  industry  believes  should  be  done  and  is 
what  it  can  do  best. 

The  ATP  relies  on  the  substantial  involvement  of  industry  to  define 
and  implement  its  R&D  programs.    ATP  research  directions  are  selected  based 
on  direct  input  from  industry  and  developed  in  consvdtation  with  industry. 
Specific  R&D  projects  are  selected  from  proposals  developed  and  submitted  by 
industry  in  response  to  annoimced  competitions. 
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The  ATP  empha.si7.es  cost  sharing  —  ATP  recipients  on  average  pay 
more  than  half  the  total  costs  of  the  R&D.   This  ensures  that  companies  have  a 
vested  interest  in  the  success  of  projects  and  in  timely  commercialization,  that 
they  will  engage  in  the  R&D  only  because  it  makes  sense  as  a  matter  of 
commercial  policy.   At  the  same  time,  participation  by  small  companies  and 
start-ups  is  made  easier  by  allowing  the  single  applicant's  cost  share  to  be  its 
indirect  costs,  which  are  usually  low.   The  first  four  years  of  the  ATP  have 
shown  small  businesses  to  be  eager  participants:   of  the  awards  made  since 
1990,  roughlv  half  have  been  to  individual  small  businesses  or  joint  ventures 
led  by  small  businesses. 

Thanks  to  strong  support  from  its  industrial  partners,  the  ATP 
already  has  documented  a  number  of  success  stories  in  its  short  lifetime.   Let 
me  tell  you  about  one  of  these  to  illustrate  how  the  program  works. 

Diamond  Semiconductor  Group  of  Gloucester,  Massachusetts,  was 
a  two-person  operation  with  a  promising,  but  unrealized  innovation  in 
semiconductor  manufacturing.   They  hoped  to  develop  a  new  type  of  ion 
implantation  machine,  one  of  the  primary  tools  of  the  industry.   The  new 
machine  would  be  smaller,  faster,  cheaper  and  more  accurate  than  existing 
devices  but  it  required  design  breakthroughs  considered  very  difficult.    And 
expensive. 

The  concept  wasn't  easy  to  sell.   Diamond's  President  spent  a  year 
and  a  half  looking  for  funding  from  U.S.  companies,  and  when  that  proved 
unsuccessful,  began  considering  overseas  investors.   Fortunately,  the  partners 
decided  to  first  apply  for  an  ATP  award.  Their  project  was  one  of  21  selected 
in  1992,  and  the  fledgling  company  quickly  attracted  the  attention  of  Varian 
Associates,  one  of  the  largest  suppliers  of  ion-implantation  equipment  in  the 
world. 

Under  the  ATP  award.  Diamond  developed  their  concept  and 
convinced  Varian  to  purchase  a  worldwide  license  to  manufacture,  sell  and 
service  devices  based  on  this  technology.   And  then  Varian  began  funding  the 
product  development,  an  area  not  covered  by  ATP  awards. 

Today,  Diamond  has  35  fiill-  and  part-time  employees.  The 
partners  credit  the  company's  success  —  and  in  fact,  its  very  existence  —  to  the 
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ATP  award  for  a  high-risk  technology  that  only  became*  attractive  to  a 
private-sector  investor  once  it  was  shown  to  be  feasible. 

Early  results  indicate  that  the  ATP  is  successfully  improving  the 
capability  of  the  nation's  businesses  to  capture  economic  returns  from  scientific 
and  technological  innovations.   Two  independent  studies  of  projects  funded  in 
FY  1991  revealed  substantial,  early  beneficial  impacts  on  participating 
companies,  including  expanded  R&D  activity,  particularly  the  ability  to  engage 
in  high-risk,  long-term  research  with  high-payoff  potential;  cost  and  time 
savings,  improved  productivity,  and  other  benefits  from  industry-industry, 
industry-government,  and  industry-university  collaborations;  improved 
competitive  standing;  formation  of  valuable  strategic  business  alliances; 
improved  ability  to  attract  investors;  assistance  in  converting  from  defense  to 
commercial  applications;  and  acceleration  of  technology  development,  leading 
to  improved  market  share. 

This  is  how  the  ATP  fulfills  an  industry  need  that  no  other 
government  or  private-sector  program  can  fill.    By  funding  enabling 
technologies  that  most  investors  consider  too  risky,  the  ATP  provides  U.S. 
businesses  with  a  bridge  from  today's  innovative  promises  to  tomorrow's 
breakthrough  products  and  processes. 

When  I  came  into  office,  I  said  that  if  John  Major  or  Francois  Mitterand 
could  travel  aroxmd  the  world  advocating  on  behalf  of  their  nation's  products, 
we  could  as  well.   And  we  have  done  just  that.   Here,  too,  why  should  we 
stand  by  and  watch  other  nations  prepare  themselves  for  the  future  —  making 
their  nations  more  attractive  to  the  pursuit  of  long-term  technologies,  with  the 
attendant  economic  benefits  that  brings,  while  we  stand  by  inactively?  We 
should  not.   Scaling  back  Federal  investment  in  long-term,  high-risk  technology 
R&D  is  tantamoimt  to  unilateral  disarmament  in  a  fiercely  competitive  world 
marketplace. 

B.   Facilitating  the  Rapid  Deployment  of  Civilian  Technologies 

Stimulating  the  development  of  innovative  technologies  is  one-half 
of  the  equation.  The  other  half  -  getting  new  and  existing  products  to  market 
in  a  timely,  cost-effective  competitive  basis  —  is  also  critical  if  U.S.  firms  are 
to  succeed  in  the  global  marketplace. 
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As  part  of  those  efforts,  the  Administration 'folly  recognizes  the 
fondamental  role  that  our  370,000  small-  and  medium-sized  mann&cturers  play. 
These  firms  are  the  source  of  two-thirds  of  our  manufacturing  jobs,  account  for 
75  percent  of  new  manufacturing  jobs  -  and  contribute  more  than  half  the 
value-added  in  manufiicturing  in  the  U.S. 

These  facts  advocate  for  expansion  of  the  Manufacturing  Extension 
Partnership  (MEP)  —  and  for  the  potential  that  this  program  has  to  make  a 
difference.   The  success  of  the  agricultural  extension  service  over  the  last  100 
years  in  building  an  agricultural  industry  that  is  the  envy  of  the  world  —  is  a 
strong  precedent  for  the  MEP. 

Today  there  are  44  extension  centers  already  operating  or  soon  to 
be  operating  in  32  states.   By  achieving  the  President's  goal  —  to  establish  a 
nationwide  network  —  the  nation's  370,000  small  and  medium-sized 
manufacturers  will  have  easy  access  to  modem  manufacturing  technologies, 
production  techniques  and  best  practices  through  the  MEP  national  system. 

The  network  of  manufacturing  extension  centers  is  growing  beca\ise 
the  centers  are  industry-driven,  responsive,  and  focused  on  positive  bottom-line 
impacts.   Each  center  tailors  its  services  to  meet  the  needs  of  manufacturers  in 
its  region.   And  it  is  the  centers'  customers  who  indicate  the  intact  those 
services  have  on  their  firm's  performance  —  in  terms  of  sales,  capital  spending, 
inventory  costs,  productivity,  and  other  bottom-line  factors.   The  results  are 
staggering.   A  recent  analysis  found  that  the  economic  benefits  to  client  firms  — 
in  terms  of  enhanced  responsiveness  to  customer  demands,  reduced  waste  and 
inventory,  and  increased  sales  —  resulting  from  assistance  from  a  center  exceed 
the  Government's  cost  at  a  rate  of  seven  to  one. 

Manufacturing  extension  services  are  supported  by  governors, 
mayors,  and  CEOs  because  they  understand  the  xmique  barriers  facing  small 
and  medium-sized  manufacturers  and  the  need  for  making  s^ropriate 
technology,  information  and  resources  more  accessible  to  them.   Historical 
experience  indicates  that  smaller  manufacturers  cannot  easily  overcome  these 
barriers  without  external  assistance.  Furthermore,  the  extension  services 
provide  essential  customization  of  new  technologies  and  process  applications 
adapted  to  firm-specific  operating  environments.  They  also  undentand  the 
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prospective  payoff  of  such  services  —  and  the  prospective  losses,  if  these 
companies  do  not  make  the  changes  needed  to  remain  competitive. 

C.   Facilitating  a  Technological  Infrastructure  for  the  21st  Century 

For  nearly  a  century,  the  primary  responsibility  for  the  constitutional 
mandates  to  "fix  weights  and  measures"  has  £adlen  on  the  research  laboratories 
of  the  National  Institute  of  Standards  and  Technology,  the  only  federal 
laboratory  specifically  commissioned  to  work  with  U.S.  industry  toward 
improving  U.S.  competitiveness.   The  laboratory  research  program  at  NIST  is  a 
crucial  component  in  this  Administration's  strategy  for  competing  successfiiUy 
in  the  critical  industries  of  the  21st  century.   Infrastructural  technologies  such 
as  measurement  methods,  fundamental  standards,  materials  property  data, 
testing  techniques,  and  advanced  instrumentation  provide  manufacturers  with 
the  essential  tools  to  continuously  improve  both  their  products  and  processes. 
NIST  infrastructural  technologies  also  speed  market  acceptance  of  advanced 
technologies  by  providing  buyers  and  sellers  with  objective  and  technically 
soimd  methods  with  which  to  agree  upon  and  assure  product  characteristics  and 
performance.   In  order  for  U.S.  industry  to  be  able  to  implement  changes 
necessary  to  remain  competitive  in  the  global  marketplace,  these  basic  tools 
require  constant  improvement.    Without  this  continued  development,  U.S.  firms 
in  many  emerging  high-technology  fields  —  such  as  biotechnology,  optical 
electronics,  advanced  manufacturing  and  materials,  and  high-performance 
computing  and  communications  —  will  lack  the  underlying  measurement 
technologies  and  standards  necessary  to  make  quality  products  for  future  global 
competition. 

NOAA  is  an  integral  part  of  the  Department's  technology  R&D  portfolio. 
NOAA's  science  has  played  an  important  role  in  U.S.  strides  in  achieving 
improvements  in  environmental  quality,  managing  natural  resources  more 
wisely,  and  understanding  and  predicting  the  behavior  of  earth  systems  so  as  to 
ensure  sustainable  economic  opportunities.   NOAA's  scientific  research 
supports  its  two  missions  -  Environmental  Assessment  and  Prediction,  and 
Environmental  Stewardship. 

NOAA  assesses  and  predicts  environmental  changes  on  different  time 
scales.   NOAA  improves  its  short  term  weather  forecasts  through  research  into 
basic  hydrometeorological  processes  and  through  the  development  of  new 
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observational  technologies,  such  as  doppler  radar.   Future  improvement^  in 
forecasts  and  warning  services  will  continue  to  enhance  U.S.  capabilities  to  ** 
mitigate  adverse  environmental  conditions  inq>acting  safety  and  productivity, 
from  managing  evacuations  during  hurricanes  to  routing  airplanes  efficiently. 

NOAA's  research  into  the  El  Nino-Southern  Oscillation  phenomenon  has 
led  to  the  development  of  e;q>erimental  seasonal  climate  forecasts.     By  the  year 
2015,  NOAA  should  have  the  capability  to  produce  mnltiseason  forecasts  of 
precipitation  with  accuracies  approaching  those  of  current  short-term  forecasts. 

Long-term  changes  in  the  global  environment  may  alter  the  capacity  of 
the  Earth  to  sustain  life.   NOAA's  research  involves  documenting  and 
understanding  these  changes,  leading  to  the  development  of  models  for  their 
prediction.   NOAA's  basic  research  into  atmospheric  chemistry  has  led  to 
immediate  solutions  for  mitigating  ozone  depletion  in  the  Earth's  atmosphere. 
NOAA  research  on  climate  change  will  provide  the  basis  for  forecasts  of 
decadal  and  longer  changes  with  predictions  of  sufficient  scientific  credibility  to 
support  decisions. 

NOAA's  second  major  mission  is  stewardship  of  the  coastal  environment. 
NOAA's  stewardship  responsibilities  include  building  sustainable  fisheries, 
recovering  protected  marine  species,  maintaining  healthy  coastal  ecosystems, 
and  providing  navigation  and  positioning  services.   NOAA  is  conducting  and 
integrating  the  results  of  research  efforts  in  multiple  fields  to  better  manage  its 
responsibilities  in  these  areas. 

These  efforts  include  improving  fishery  stock  assessments  using  new 
technologies,  such  as  hydroacoustics;  and  conducting  habitat  and  marine 
biodiversity  studies  which,  will  aid  in  recovering  a  number  of  protected  marine 
species,  such  as  the  salmon  in  the  Pacific  Northwest.   As  coastal  populations 
grow  rapidly,  NOAA  is  providing  information  for  management  decisions 
designed  to  promote  sustainable  economic  growth  in  coastal  regions,  and  to 
restore  and  conserve  coastal  ecosystems. 

NOAA  will  meet  national  needs  for  improving  navigation  and  positioning 
services.  By  exploiting  emerging  technologies,  such  as  the  Global  Positioning 
System,  NOAA  will  produce  and  integrate  chart  data,  based  on  satellite 
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geodetic  positioning,  and  will  improve  a  number  of  data'  products  for  clients 
who  can  utilize  this  real-time  environmental  information. 

In  addition  to  NIST's  and  NOAA's  infrastructure  work,  the  development 
of  the  National  Information  Infrastructure  (Nil)  and  its  counterpart,  the  Global 
Information  Infrastructure  (Gil),  is  a  top  priority.   These  initiatives  will 
promote  a  stronger  economy,  more  competitive  businesses,  more  effective 
government,  and  better  educational  and  technological  leadership.   The  private 
sector  is  constructing  the  Nil  and  Gil.   The  Federal  government  is  acting  as  a 
catalyst  to  promote  its  development  and  to  ensure  that  the  initiatives  are 
accessible  and  affordable  to  all  Americans.   The  Administration's  Nil  and  Gil 
initiatives  seek  to  ensure  that  all  Americans  can  take  advantage  of  the 
opportunities  brought  by  the  advanced  information  technologies  and  services  — 
a  market  that  approaches  10  percent  of  our  domestic  economy. 

The  Commerce  Department  is  focusing  on  a  number  of  goals,  chief 
among  them  are  privatization  and  liberalization  of  markets,  open  standards, 
protection  of  intellectual  property  rights,  regulatory  flexibility,  government 
advocacy  and  stimulating  innovative  applications.    As  a  means  of  facilitating  the 
private  sector's  development  and  use  of  Nil  applications  to  advance  the  public 
good,  the  Administration  is  funding  Nil  demonstration  projects  such  as 
telemedicine  and  distance  learning.   Last  year  the  Commerce  Department  made 
its  first  competitive  awards  under  the  Telecommunications  Information 
Infrastructure  Assistance  Program  (TEAP).     The  program  is  providing 
matching  funds  to  state  and  local  governments,  nonprofit  health  care  providers, 
school  districts,  libraries,  universities,  public  safety  services,  and  other  non- 
profit entities  in  44  states,  the  District  of  Columbia  and  the  Virgin  Islands.   The 
TEA?  will  help  demonstrate  to  Americans  at  the  local  level  the  advantages  of 
having  access  to  modem,  interactive  information  infrastructure. 

I  firmly  believe  that  if  you  look: 

o        at  what  our  policies  and  programs  are  striving  to  accomplish, 

0        at  how  they  are  being  driven  by  private  sector  needs  and  by 
their  contribution  to  reaching  our  society's  goals,  and 

o        at  the  results  that  we  are  beginning  to  deliver, 
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you  will  come  to  the  conclusion  —  and  agree  —  that  thes6  efforts  are  making  a 
real  contribution. 

You  asked  me  to  put  our  efforts,  in  the  context  of  how  they  will 
make  a  significant  difference  twenty  years  from  now.   Twenty  years  ag2,  we 
would  have  been  hard-pressed  to  predict  the  stunning  advances  in  science  and 
technology  tiat  are  transforming  our  wor]q>laces  and  our  lives.  Today,  there  is 
no  such  thing  as  "business  as  usual,*  and  we  must  adapt  to  the  quickening  pace 
of  change  in  technologies  and  our  economy.   Our  work  at  the  Commerce 
Department  is  designed  to  make  sure  that  American  businesses  and  American 
works  prosper  both  today  and  in  the  decades  ahead. 

rv.  Conclusion  —  The  Role  of  the  Department  of  Commerce 

I  would  be  remiss,  Mr.  Chairman,  if  I  concluded  without  discussing 
another  implication  of  the  new  economic  challenges  our  nation  faces. 

In  an  era  of  re-inventing  government,  some  have  questioned  the  nature  of 
the  activities  housed  in,  or  even  the  existence  itself,  of  the  Department  of 
Commerce.    Such  criticism  usually  focuses  on  the  differences  between  the 
activities  that  I  oversee:  fisheries  management  and  manufacturing  centers; 
export  promotion  and  control,  and  domestic  economic  development;  the  Census 
Bureau  and  minority  business  enterprise;  and  weather  forecasting  and  economic 
statistics. 

To  emphasize  the  differences  is,  however,  to  miss  the  point.    If  my 
testimony  today  has  emphasized  anything  it  is  this:  We  live  in  an  increasingly 
competitive  global  economy  in  which  all  aspects  of  economic  competitiveness 
are  integrally  connected.   Trade  policy  opens  opportunities  for  high-technology 
companies.   Technological  proficiency  is  a  key  ingredient  to  economic 
development  in  the  United  States.   Economic  development  will  often  turn  on  >^ 
our  ability  to  sustain  environmental  resources  and  provide  a  predictive 
capability  for  environmental  change.   Measuring  and  monitoring  resources  is  an 
important  part  of  the  economic  information  that  we  collect  and  the  economic 
analysis  that  we  perform. 

The  Department  of  Commerce  is  where  these  connections  are  made.  We 
focus  on  economic  growth  and  competitiveness  and,  within  our  ten  bureaus,  we 
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work,  in  a  myriad  of  ways,  toward  the  complementary  goals  of  economic 
growth,  job  creation,  an  increasing  standard  of  living,  and  environmental 
protection.    And  we  work  better,  in  every  respect,  because  we  are,  every  day, 
confronted  with  the  intersection  of  trade  promotion,  civilian  technology, 
economic  development,  sustainable  development  and  economic  analysis. 

That  intersection  is  where  the  future  of  the  United  States  economy  is 
being  fashioned,  every  day,  by  entrepreneurs  who  forge  our  future  one  deal, 
one  contract  and  one  transaction  at  a  time.    My  Department  works  with  them 
every  day,  to  our  mutual  —  and  our  future  —  benefit. 

Thank  you. 
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Appendix 


THE  DEPARTMENT  OF  COMMERCE 
SCIENCE  AND  TECHNOLOGY  ACTIVITIES 


THE  NATIONAL  OCEANIC  AND 
ATMOSPHERIC  ADMINISTRATION 


Introduction . 


The  National  Oceemic  and  Atmospheric  Administration  (NOAA)  has 
set  forth  a  vision  for  the  year  2005  of  a  world  in  which  societal 
and  economic  decisions  are  coupled  strongly  with  a  comprehensive 
understanding  of  the  environment.   NOAA's  mission  is  to  describe 
and  predict  changes  in  the  Earth's  environment,  and  conserve  and 
manage  wisely  the  Nation's  coastal  and  marine  resources  tp  ensure 
sustainable  economic  opportunities. 

Over  the  past  25  years,  the  U.S.  has  made  important  strides  in 
improving  environmental  quality,  managing  natural  resources  more 
wisely,  and  understanding  and  predicting  the  behavior  of  Eeorth 
systems.   NOAA  sciences  and  services  have  played  an  important 
role  in  this  evolution.   As  we  approach  the  21st  century,  we  face 
continuing  and  complex  environmental  challenges.   In  the  next 
twenty  years,  investments  in  science  and  technology  will 
revolutionize  these  national  services,  with  returns  on  investment 
through  economic  growth  and  improvements  in  the  quality  of  life. 

NOAA's  Strategic  Plan, 

NOAA's  Strategic  Plan  for  1995-2005  defines  the  goals  necessary 
to  fulfill  our  vision.   The  plan  transcends  internal 
organizations,  and  promotes  synergy,  innovation,  cooperation  and 
efficiency.   The  prograun  strategy  consists  of  seven  inter-related 
goals.   The  seven  goals  are  grouped  under  our  two  primary 
missions  of  Environmental  Assessment  and  Prediction   emd 
Environmental  Stewardship.      Achievement  of  our  goals  depends 
strongly  on  NOAA's  capabilities  as  a  national  resource  for 
environmental  reseeurch,  observational  systems,  emd  data  and 
information  systems. 

Environmental  Assessment  emd  Prediction 

Advcince  Short-Term  Warning  and  Forecast  Services.      Our 
dynamic  environment  presents  extraordinary  challenges  for 
protecting  life  and  property.   NOAA  is  improving  its  short-term 
forecast  emd  warning  products  by  enhancing  abilities  to  observe, 
understand,  and  model  the  environment,  and  by  effectively 
disseminating  products  to  users.   NOAA  research  contributes  to 
this  goal  through  advancing  basic  hydrometerological 
understanding  and  the  development  of  new  observational 
technologies.   Significantly  improved  short-term  forecast  and 
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warning  services  will  be  implemented  for  the  global  environment 
that  will  enhemce  capabilities  to  mitigate  adverse  environmental 
conditions  impacting  safety  and  productivity. 

JiDpIenejjt  Seasonal   to  Interaimual  Forecasts.      This  month, 
the  National  Meteorological  Center  will  begin  issuing 
experimental  seasonal  climate  forecasts  for  the  contiguous  U.S. 
and  Alaska.   This  capacity  is  the  direct  result  of  research 
performed  over  the  last  decade  on  the  El  Nino-Southern 
Oscillation,  or  ENSO,  phenomenon,  and  of  key  new  observing 
capabilities.   Seasonal  forecasts  will  lead  to  immediate 
benefits,  especially  in  the  agriculture  and  water  resource 
management  sectors.   The  terrible  flood  of  1993,  and  the  loss  of 
returning  salmon  in  the  Northwest,  have  been  connected  to  El  Nino 
events.   By  the  year  2015,  we  should  have  the  capability  to 
produce  multiseason  forecasts  of  precipitation  with  accuracies 
approaching  those  of  current  shor^-term  forecasts. 

Predict  and  Assess  Decadal   to  Centennial   Change.      Long-term 
changes  in  the  global  environment  may  alter  the  capacity  of  the 
Earth  to  sustain  life.   Prediction  and  assessment  on  decadal-to- 
centennial  time  scales  will  require:  improved  process 
understanding;  operational  observations  of  global  changes;  emd 
improved  global  models  providing  predictions.   NOAA  reseeurch  on 
ozone  chemistry  is  having  immediate  payoffs  for  industry  apd  is 
providing  input  to  international  assessments.   NOAA  research  on 
climate  change  will  provide  the  basis  for  forecasts  of  decadal 
and  longer  changes  with  predictions  of  sufficient  scientific 
credibility  to  support  action. 

Environmental  stewardship 

Build  Sustainable  Fisheries.      NOAA  is  implementing  programs 
to  restore  the  wealth  of  U.S.  fisheries.   Current  investments  in 
biotechnology,  seunpling  technology,  and  ecosystem  dynamics 
research  will  make   a  significant  difference  in  how  NOAA  addresses 
this  rebuilding.   Better  understanding  and  knowledge  leads  to 
sustainable  fisheries, and  enhanced  economic  opportunity  for  the 
country. 

Recover  Protected  Species.      NOAA  must  protect  and  plan  for 
the  restoration  of  marine  species  threatened  with  extinction. 
Principal  reseeurch  paths  include  improving  stock  assessment 
methodologies  and  genetic  approaches  to  stock  identification. 
The  goal  is  to  recover  protected  species  in  danger  of  extinction 
in  a  manner  compatible  with  sustainable  use  of  marine  resources. 

Coastal  Ecosystems  Health.     As  coastal  populations  grow 
rapidly,  NOAA  is  providing  the  research,  monitoring,  assessments, 
predictions  and  guidance  for  management  decisions  designed  to 
promote  sustalneible  economic  growth  in  coastal  regions,  zmd  to 
restore  and  conserve  coastal  ecosystems.   NOAA's  coastal  research 
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efforts  build  on  existing  strengths  in  coastal  water  quality, 
habitat  and  marine  biodiversity.   Improved  environmental 
indicators  and  integrated  coastal  management  will,  for  the  year 
2015,  support  an  ecosystem-wide  approach  toward  coastal  ecosystem 
health  and  prosperity. 

Modernize  Navigation  and  Positioning  Services.     NOAA  is 
exploitinc/  emerging  technologies  and  redefining  its  products  and 
services  {:o  meet  the  Nation's  need  to  produce  emd  integrate  chcurt 
data,  satellite-based  geodetic  positioning,  and  real-time 
environmental  information.   NOAA  will  supply,  in  the  21st  . 
century,  improved  positioning  services  to  ensure  the  safety  of 
life,  property  and  the  environment,  while  supporting  economic 
growth. 

National  Capabilities. 

Along  with  research,  NOAA  must  continue  to  invest  in  its 
capabilities  as  a  national  resource  for  observational  systems  and 
environmental  data  and  information  services.   We  must  seek  to 
implement  an  integrated  global  observing  capability,  while 
ensuring  that  data  are  processed,  analyzed,  and  distributed  in  a 
timely  fashion. 

THE  TECHNOLOGY  ADMINISTRATION  riNCLUDING  NIST) 

The  Office  of  Technoloov  Policy 

The  purpose  of  the  Office  of  Technology  Policy  is  to  improve  U.S. 
industry  competitiveness.   It  fulfills  its  mission  by  advocating 
policies  v'hich  empower  the  private  sector  to  compete,  and 
implementing  and  managing  Congressionally  mandated  progreuns  that 
increase  U.S.  companies  access  to  the  best  foreign  science  emd 
technology.   OTP  also  serves  as  a  technology  policy  think  tzmk. 

Through  extensive  interaction  with  the  private  sector,  and  an  . 
"industry  as  customer"  focus,  OTP  has  determined  that  a 
comprehensive  policy  approach  to  US  competitiveness  is  essential. 
Such  an  approach  must  address  the  broad  range  of  factors  that 
impact  the  eJsility  of  compemies  to  develop  technology,  turn  it* 
into  products  and  services,  auid  bring  them  to  the  global 
marketplace. 

OTP»  in  partnership  with  private-sector  leadership,  is  evaluating- 
and  promoting  policies  that  promote  competitiveness  and  economic- 
growth.   This  includes  efforts  to: 

I.  Improve  the  business  climate  for  private-sector 
innovation  and  investment. 
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II.  Inprove  the  efficiency  and  effectiveriess  of  Federal 
civilian  technology  efforts  to  nuucimize  their  iapact  on 
competitiveness,  economic  growth,  and   job  creation.   The  focus  is 
" industry  as  customer . " 

OTP  is  striving  to  become  a  "first  stop"  for  the  private  sector 
in  its  efforts  to  work  with  the  federal  government  on  issues 
affecting  industrial  competitiveness.   Its  attention  has  been 
focused  on  orchestrating  efforts  across  the  federal  government  or 
acting  as  a  catalyst  and  facilitator  for  industry  action. 

Business  Climate  Initiative. 

The  Business  Climate  Initiative  seeks  to  promote  the  enhancement 
of  the  overall  climate  for  technological  innovation  by 
identifying,  exploring,  and  advocating  policy  reforms.   Starting 
by  listening  to  the  concerns  and  recommendations  of  private 
industry,  this  initiative  provides  a  forum  and  a  vehicle  for 
constructive  consensus-building  around  a  variety  of  changes  — 
regulatory,  capital  formation,  and  other  policy  areas  —  in  order 
to  improve  U.S.  industrial  competitiveness.   Whether  through 
immediate  administrative  modifications  or  more  structxiral 
statutory  eind  regulatory  reforms,  the  Business  Climate  Initiative 
will  give  credibility  and  coherence  to  the  federal  government's 
efforts  to  improve  the  U.S.  business  environment  on  the  basis  of 
industry's  priorities. 

International  Policy  Projects. 

OTP  is  working  to  ensure  that  U.S.  firms  have  access  to  the 
foreign  science  and  technology  programs  that  will  strengthen 
their  ability  to  compete  in  today's  global  markets.   It  does  this 
through  the  identification,  gathering,  emd  dissemination  of 
valuable  but  not  easily  available  science  and  technology 
information  —  such  as  that  on  developments  in  Japan  —  and  by 
helping  place  U.S.  engineers  in  Japanese  memufacturing  companies 
for  extended  periods  of  time  under  the  Manufacturing  Technology 
Progreun.   OTP  is  also  ^responsible  for  the  development  of  new 
forms  of  international  collaborative  scientific  and  technological 
activities  that  will  enable  U.S.  firms  to  benefit  from  the 
expertise  available  in  other  countries.   Collaborative  agreements 
include  the  Intelligent  Mzmufactviring  Systems  Progreua  emd  the 
U.S. -Israel  Science  and  Technology  Commission,  as  well  as 
programs  that  suppoirt  foreign  policy  initiatives  such  as  those 
with  Northern  Ireland  emd  Egypt. 

Manufacturing  Assessment  Study. 

OTP  is  assessing  the  health  of  the  nation's  manufacturing  base. 
This  assessment  is  intended  to  provide  insight  on  the  m<dce  up  and 
geographic  distribution  of  manufacturing  firms  in  the  U.S.   This 
work  is  being  -  conducted  with  the  Center  of  Economic  Studies 
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within  the  Census  Bureau  to  compile  statistics  derived  from  the 
Census  of  Hanuf actvirers .   Input  from  individual  industry  trade 
associations  and  state  and  regional  memufacturing  assistance 
organizations  also  has  been  collected.   The  report  will  be 
released  in  the  first  quarter  of  1995. 

Benchmarking  Industrial  Competitiveness. 

At  the  firm  level,  the  practice  of  "benchmarking"  one's 
operations  against  those  of  competitors  is  a  well-established 
means  of  assessing  and  improving  competitiveness.   At  the 
industry  level,  a  number  of  industry  associations  euid  university 
research  centers  around  the  country  have  undertaken  the  task  of" 
benchmarking  "competitiveness"  that  is,  an  industry's  ability  to 
sell  at  a  profit  its  goods  and  services  under  free  and  fair 
market  conditions,  worldwide.   ^ 

One  objective  of  this  OTP  initiative  is  to  expose  a  broader  cross 
section  of  industry  to  the  potential  benefits  of  conducting 
benchmarking  exercises.   Another  is  to  identify  potential 
government  information  sources  for  such  exercises  and  where 
appropriate,  improve  the  types  of  information  provided  by 
government  to  the  private  sector  for  this  purpose.   Finally,  our 
staff  is  examining  on  an  industry-by- industry  basis,  the 
relationship  between  regulatory,  tax,  trade,  and  technology 
policies,  as  a  direct  response  to  concerns  voiced  by  industry 
over  the  seemingly  ad  hoc  and  sometimes  contradictory  natvire  of 
government  policies. 

Efforts  are  currently  underway  in  twelve  sectors  to  prepare 
initial  competitiveness  benchmarking  reports.   These  efforts  are 
all  characterized  by  cooperation  between  government,  industry  emd 
academia,  and  involve  more  than  100  of  the  country's  leading 
experts  in  matters  of  industrial  competitiveness.   The  draft 
reports  will  be  reviewed  by  panels  of  industry  and  academic 
experts,  beginning  in  the  spring  of  1995,  and  will  be  issued  in 
final  form  by  the  end  of  the  year. 

Federal  Peurtnerships  Project. 

It  has  been  almost  fifteen  years  since  the  Federal  government 
first  begem  addressing  issues  of  competitiveness  through  public 
private  partnerships.   OTP  is  evaluating  the  effectiveness  of 
these  veurious  partnership  models  and  developing  metrics  of 
success  for  these  programs.   Once  again,  the  report  will  be 
founded  on  the  experiences  of  the  private  sector  in  working  with 
the  various  progreuns,  drawn  from  roundtables  with  the  private 
sector  companies  and  industry  associations.   The  report  will 
present  profiles  of  the  programs,  their  funding,  constituencies, 
key  features,  emd  key  issues. 
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The  National  Institute  of  Standards  and  TechnolQcry 

NIST's  primary  mission  is  to  promote  U.S.  economic  growth  by 
working  with  industry  to  develop  and  apply  technology, 
measurements,  and  standards  — providing  the  basic  technical 
infrastructure  needed  by  U.S.  industry.   Both  small  and  laorga 
companies  are  assisted  by  NIST.   NIST's  priorities  sltb   set  and 
results  are  measured  on  the  basis  of  benefits  realized  by  the 
U.S.  economy . 

NIST's  appropriation  of  $855M  in  FY95  ~  the  only  portion  of  the 
federal  budget  explicitly  devoted  to  enhancing  industry's 
critical  technology  infrastructure  needs  —  is  just  over  one 
percent  of  federal  R&D  and  less  tham  one-half  of  one  percent  of 
the  nation's  total  R&D  expenditures. 

NIST  carries  out  its  mission  through  a  portfolio  of  four  major 
programs  which  are  described  below. 

NIST  Laboratory  Programs. 

For  nearly  a  century,  researchers  at  NIST  laboratories  have 
supported  the  growth  and  competitiveness  of  U.S.  industry  by 
providing  high-quality,  science  based  measurement  and  standards 
research  emd  services.   The  NIST  laboratories  serve  the  needs  of 
large  smd  small  companies  and  individuals  from  virtually  all 
sectors  of  the  economy.   Laboratory  efforts  are  planned  and 
conducted  in  cooperation  with  industry  and  focus  on 
infrastructural  technologies  such  as  measurements,  standards, 
evaluated  data,  and  test  methods  which  provide  a  common  basis  for 
science,  technology,  and  commerce. 

NIST  provides  vital  elements  of  the  measurement  and  technical 
infrastructure  which  medces  possible  much  of  the  development, 
production,  distribution,  and  sales  of  memufactured  products. 
NIST  laboratories  support  the  U.S.  economy  in  three  critical 
ways: 

I.  By  providing  measurement  technologies,  evaluated  data, 
materials  characterizations,  and  test  methods,  NIST 
furnishes  industry  with  an  organized,  verified  technical 
infrastructtire  which  firms  depend  upon  to  predict,  perform, 
measure,  smd  analyze  ever  more  complex  and  technical 
activities  in  a  rigorous,  effective,  amd  timely  manner. 

II.  NIST  lahs   work  with  industry  to  develop  and  maintain 
technologies  and  services  -  from  advanced  process  and 
quality  control  measurements,  to  improved  test  and 
measurement  methods,  to  national  reference  standards  and 
calibration  services  -  that  enhance  U.S.  industry's  ability 
to  provide  high  quality,  competitive  products  and  services. 
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III.  By  working  with  industry  as  a  non-regulatory,  unbiased 
third-party  to  develop  technical  underpinnings  for 
standeords,  establish  confonumce  tests,  and  facilitate  the 
private-sector  voluntary  standards  process,  NIST  accelerates 
market  development  and  increases  the  efficiency  of  market 
transactions  by  promoting  improved  communication, 
consistency,  and  trust  eunong  technology  buyers  and  sellers. 

The  benefits  from  this  work  are  spread  across  many  companies  and 
industries.   Industry  traditionally  under-invests  in  development 
of  these  infrastructural  technologies  because  they  are  used 
simultaneously  by  many  firms  and  typically  aore  not  embodied  in 
products,  msJcing  it  difficult  or  impossible  for  individual 
firms/ industries  to  recover  the  R&D  investments. 

The  NIST  research  programs  are  carried  out  in  eight  major 
Laboratories,  with  specialized  products  and  services  offered 
through  a  Technology  Services  unit. 

The  Electronics  and  Electrical  Engineering  Laboratory  (EEEL) 
provides  the  fundamental  basis  for  all  electrical  meas\irements  in 
the  U.S.   In  consultation  with  industry,  researchers  tailor 
programs  to  meet  the  most  critical  measvirement  needs  in  the 
manufacture  of  semiconductor,  magnetic,  RF,  microwave,  optical, 
optoelectronic,  and  superconducting  products,  as  well  as 
electrical  power  systems.   These  researchers  develop  improvements 
in  quality  control  and  cost  effectiveness  for  both  current  and 
next-generation  semiconductors;  produce  methods  that  help 
increase  the  efficiency  of  optical  fiber  networks;  and  operate 
specialized  computer  facilities  to  develop  new  standards  and 
performance  measures  for  flat-panel  displays  and  high-definition 
television  systems. 

The  Manufacturing  Engineering  Laboratory  (MEL)  has  primary 
responsibility  for  maintaining  the  national  standards  for 
dimensional  metrology.  Researchers  in  MEL  are  helping  to  develop 
many  of  the  tools  for  automated  intelligent-processing  systems 
that  will  soon  be  the  core  of  all  world-class  memufacturing 
operations.   These  components  include  intelligent  machines; 
advanced  sensors  for  real-time  in-process  measurements;  software 
for  precision  control  of  machine  tools;  and  information 
technology  for  integrating  all  elements  of  a  product's  life 
cycle,  from  planning  and  design  through  meorketing  and  customer 
support.  MEL  also  provides  technical  support  for  industry  gro\ipa 
that  develop  standards  for  measurements,  measurement  techniques, 
hardware,  software,  and  data  interfaces. 

The  Chemical  Science  and  Technology  Laboratory  (CSTL)  maintains 
the  national  system  of  chemical  measurement  emd  coordinates  the 
system  with  those  of  other  nations.   CSTL  also  develops  the 
calibration  and  measurement  stamdards  for  a  wide  range  of 
instruments  and  processes  importemt  to  the  chemical-: 
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manufacrkuring,  energy,  health-care,  biotechnology,  food- 
processing,  and  materials-processing  industries. 

The  Fhyaios  Laboratory  (PL)  attends  to  the  long-term  needs  of 
many  U.S.  high- techno logy  industries.   PL  conducts  basic  research 
in  the  areas  of  guantum,  electron,  optical,  atomic,  molecular, 
and  radiation  physics.   This  research  includes,  for  example, 
efforts  to  improve  the  acc\iracy  amd  precision  of  time  amd 
frequency  standards.  Much  of  the  laboratory's  research  is  devoted 
to  overcoming  the  measurement  barriers  to  the  next  technological 
revolution,  in  which  individual  atoms  and  molecules  will  serve  as 
the  fundamental  building  blocks  of  electronic  zmd  optical 
devices. 

Progreuns  in  the  Materials  Soience  and  Engineering  Laboratory 
(MSEL)  cover  the  full  range  of  materials  issues,  from  design,  to 
processing,  to  performance.   The  unifying  aim  is  to  acquire  the 
knowledge  and  tools  needed  for  intelligent  manufacturing  methods 
with  real-time,  automated  process  controls.   Special  research 
initiatives  address  ceramics,  metals,  polymers,  composites,  and 
superconductors.   This  research  supports  efforts  by  U.S.  industry 
to  develop  reliable,  low-cost  manufacturing  methods  for  producing 
tailor-made  materials  and  products  with  superior  properties. 

The  major  goals  of  the  Building  and  Fire  Research  Laboratory 
(BFRL)  are  to  improve  the  productivity  of  the  U.S.  construction 
industry.   Through  performzmce  prediction  and  measurement 
technologies,  as  well  as  technical  advances,  the  laboratory  works 
to  improve  the  life-cycle  quality  of  constructed  facilities.   The 
laboratory  studies  building  materials;  computer-integrated 
construction  practices;  structural,  mechanical,  and  environmental 
engineering;  and  fire  science  and  fire  safety  engineering. 
Products  of  the  laboratory's  research  include  measurements  and 
test  methods,  performance  criteria,  and  technical  data  that  are 
incorporated  into  building  and  fire  standards  and  codes. 

The  Computer  Systems  Laboratory  (CSL)  benefits  both  users  and 
manufacturers  of  computer  and  telecommunications  technology.   Xts 
research  emd  testing  progreuns  foster  the  orderly  development  of 
an  "open  systems"  environment  intended  to  maJce  all  forms  of 
information  technology  compatible  and  interopereible .   For 
manufacturers  of  hardware  and  software,  industry-wide  adoption  ot 
standards  expands  marketing  opportunities,  and  users  are  freed  ot 
the  constraints  and  frxistrations  of  incompatible  proprietary 
systems.   Much  of  CSL's  work  consists  of  advising  and  assisting 
industry  in  developing  standards  that  satisfy  user  needs  amd  yet 
accommodate  innovations  that  differentiate  the  products  of 
competing  vendors. 

The  Computing  and  Applied  Mathematics  Laboratory  (CAML)  develops 
mathematical,  statistical,  and  state-of-the-eu:^  scientific 
computing  tools  that  help  NIST  researchers  and  their 
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collaborators  in  U.S.  industiry  accomplish  their  research  and 
measurement  objectives.   NIST  mathematicizms  and  statisticians 
also  support  U.S.  industry  through  computer-aided  modeling  of 
complex  manufacturing  processes  and  statistical  methods  for 
improving  the  quality  of  products  and  processes.   Other  reseeurch 
progreuns  focus  on  advanced  computer  graphics  progrzuns  that 
produce  two-  and  three-dimensional  visualizations  of  complex 
problems;  new  methods  for  displaying,  manipulating,  zmalyzing, 
emd   tremsmitting  leurge  volumes  of  data;  emd  software  applications 
for  heurnessing  the  problem-solving  power  of  parallel  processors. 

Through  Technology  Services  (TS) ,  NIST  provides  a  conduit  to  a 
wide  variety  of  services  and  progreuns  to  help  U.S.  industry 
improve  its  international  competitiveness,  commercialize  new 
technologies,  and  achieve  total  quality  in  all  facets  of  business 
operations.   Companies  spanning  all  industrial  sectors  depend  on 
the  precision  and  reliability  of  NIST  measurement  services  and 
products  to  keep  their  production  processing  smoothly, 
efficiently,  and  safely.   NIST  reference  materials,  data,  amd 
calibrations  help  industry  maintain  quality  control  in  the 
production  of  everything  from  aerospace  alloys,  to  voltmeters,  to 
breakfast  cereals.   Responding  to  increased  emphasis  on  quality 
standards  in  international  markets,  NIST  provides  information  and 
assistance  to  about  20,000  organizations  and  individuals  every 
year  concerning  national  and  international  voluntary  and 
regulatory  product  standards  and  certification  systems. 

Setting  Priorities.     NIST  progreuns  are  guided  by  measurement  and 
evaluation  systems  which  are  used  to  set  priorities,  evaluate 
operational  performance,  and  assess  near-  eind  long-term  returns 
on  investments  and  activities.   Priorities  are  set,  emd  results 
measured,  on  the  basis  of  benefits  realized  by  U.S.  industry. 
Priorities  in  NIST's  laboratory  are  set  in  consultation  with 
industry  and  in  accordance  with  several  guiding  criteria 
including  the  magnitude  and  immediacy  of  industrial  need;  the 
degree  of  correspondence  between  particular  industrial  need  and 
NIST's  mission  to  develop  and  support  infrastructural 
technologies;  opportunity  for  NIST  participation  to  madte  a  major 
difference;  nature  and  size  of  the  anticipated  impact;  NIST's 
capability  to  respond  in  a  timely  fashion  and  with  a  high-quality 
solution;  and  the  nature  of  opportunities  afforded  by  recent 
advances  in  science  amd  technology. 

1 
Heeisuring  Results.     NIST  laboratories  use  a  variety  of  measures 
to  track  euid  evaluate  performance,  including  the  value  and 
utility  of  research  deliverables  and  services.   Customer 
feedback,  gathered  through  many  mechanisms «.  is  the  principal 
source  of  evaluative  information.   NIST's  primary 
"deliverables"  -  measurements,  standards,  evaluated  data,  process 
models,  etc.  -  are   made  widely  available  to  U.S.  industry, 
usually  in  the  form  of  technical  information  or  publications. 
Measures  of  the  relevance  and  value  of  this  information  include 
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industry  attendance  and  level  of  participation  at  NIST's 
technical  workshops;  commercialization  of  products  incorporating 
results   of  NIST  R&D;  application  of  NIST  R&O  results  to 
industrial  processes;  level  of  industry  commitment  to  NIST 
projects  2md  consortia;  number  of  gi^est  researchers  from 
industry;  and  repeat  customers. 

Developing  methods  for  measuring  2md  quzmtifying  the  impact  of 
tax  payers'  investment  of  resources  in  NIST's  laboratories  has 
very  high  priority.   NIST  has  been  at  the  forefront  of  efforts  to 
develop  methodologies  for  assessing  the  economic  impact  of 
laboratory  research  zmd  has  undertaken  a  series  of  assessments  to 
determine  the  economic  impact  of  selected  laboratory  progrzu&s  and 
services.   Using  a  method  based  on  internal  rate  of  return 
calculations  used  in  industry,  these  impact  studies,  conducted  by 
third  parties,  are  used  to  assess  the  value  of  U.S.  t2ix  payers' 
investments  in  those  programs.   Since  only  measurable  benefits 
are  included,  the  studies  provide  conservative  estimates  of 
impact.   Nevertheless,  these  studies  indicate  that  the  aggregate 
return  from  investment  in  NIST  laboratory  research  progreuns  is 
twice  the  retvirn  for  private-sector  innovations  and  ten  times  the 
average  return  on  capital  investment  in  the  U.S. 

Areas  of  Increasing  Emphasis.      In  anticipation  of  an  information 
revolution  expected  to  rival  industrial  revolution  in  social 
impact,  NIST  is  planning  the  establishment  of  a  new  Information 
Technology  Laboratory  whose  mission  is  to  develop  and  support 
measurement  technologies,  standards  of  interoperability,  etc.,  in 
support  of  the  National  -  and  Global  -  Information 
Infrastructure . 

A  major  component  of  the  information  revolution  will  be  the 
continued  evolution  of  semiconductor  and  magnetic  storage 
devices.   Existing  technologies  for  production  and 
characterization  of  these  devices  ar&   approaching  ultimate  limits 
imposed  by  material  properties  and  physical  laws.   NIST  has 
established  the  National  Semiconductor  Metrology  Program  to 
address  problems  of  fundamental  metrology  which  must  be  solved  in 
order  for  semiconductor  industries  to  meet  the  demands  of  the 
21st  century. 

As  device  miniaturization  progresses  toward  2015,  we  will  soon 
need  to  build  and  characterize  devices  whose  typical  size  is  just 
a  few  atomic  dieu&eters.   There  currently  are  profovmd  limitations 
to  our  ability  to  measure,  feUsricate,  chzuracterize,  emd 
understand  atomic  scale  devices.   NIST  has  begun  a  new 
nanotechnology  initiative  specifically  to  enhance  our  current 
capabilities  to  make   and  study  nano-structured  materials. 

Because  of  very  rapid  advances  in  the  field  of  biotechnology,  the 
real  industrial  need  for  critical  new  measurements  and  standards 
is  growing  faster  than  are  the  underlying  measurement 
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technologies.   To  provide  the  infrastructural 'support  to  enable 
these  technologies  to  grow,  we  have  initiated  a  program  in 
Biotechnology . 

As  social  pressures  increase  to  monitor  or  mediate  the  long  tern 
effects  resulting  from  increasing  environmental  stress  of  the 
growing  human  population,  it  is  essential  to  provide 
substantie.lly  improved  measurement  technologies  with  sufficient 
sensitivit;y,  accuracy,  and  reliability  that  definitive  studies 
can  be  performed.   Long-reaching  policy  decisions  concerning  use 
of  precious  resources  must  not  be  made  on  the  basis  of 
conflicting  emd  inadequate  experimental  data.   To  address  these 
crucial  measurement  needs,  we  have  initiated  a  progreun  in 
Environmental  Technology. 

Manufacturing  Extension  Partnership  (HEP) . 

The  MEP  helps  small  and  medium-sized  companies  succeed  in  the 
marketplace  by  helping  them  to  improve  their  operations  by 
adopting  new  technologies.  These  businesses  typically  lack  the 
ability  to  absorb  new  manufacturing  technologies  straight  from 
the  lab  into  their  operations. 

There  are  more  than  370,000  U.S.  companies  with  fewer  than  500 
employees,  accounting  for  about  95  percent  of  all  U.S. 
manufacturing  plants.  These  companies  are  assisted  through  MEP's. 
growing  nationwide  network  of  affiliated  manufacturing  extension 
centers  run  by  and  built  on  local,  state  and  non-profit  groups 
that  provide  hands-on  technical  assistance  to  small 
manufacturers . 

The  MEP  tcikes  maximum  advantage  of  progreuns  already  in  place, 
avoiding  duplication  of  efforts  among  existing  technology 
assistance  organizations;  it  concentrates  on  matching  company 
needs  to  the  best  available  help  from  the  private  sector,  state, 
local  or  federal  government,  regeurdless  of  source.   Company 
benefits  from  formal  technical  assistance  from  MEP  extension 
centers  totalled  $320  million  between  1989  and  1992  -  a.  rettim  of 
over  $7  on  each  federal  dollar  invested. 

Advanced  Technology  Progreun  (ATP) . 

It  is  a  rigorously  competitive  program  which  invests  in  cost- 
shared  reseaurch  by  individual  companies  or  industry-led  joint 
ventures.   The  sole  aim  is  to  develop  high-risk,  potentially 
high-payoff  enabling  technologies  that  othervise  would  not  ba 
pursued  because  of  technical  risks  and  other  obstacles  that 
discourage  private  investment.   These  obstacles  to  private-sector^ 
investment  include  high  technical  risk,  prohibitive  cost,  long- 
pay-back  horizons,  or  anticipated  returns  not  specific  to 
individual  firms  or  distinct  industrial  sectors.  The  ATP  is 
market-oriented.  While  government  provides  the  catalyst  —  and 
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In  many  cases,  critical  technical  support  —  Industry  oonoalvas, 
manages ,  and  exeoiites  ATP  projects.  ATP  support  Is  strictly 
limited  to  pra-prodttot  developBant  that  ia  high  risk,  and  ATP 
will  not  support  any  product  davalopmant.   Because  of  the  risk 
involved,  some  projects  will  fail.   Others  may  proceed  faster 
than  anticipated,  and  intermediate  products  may  appear  even 
before  the  project  ends.   But  NIST  only  cost-shares  on  the  R&D 
tasks.  Whether  the  commercialization  begins  to  take  place  before 
the  ATP  project  ends  or  long  after,  the  company  must  pay  100%  for 
designing  specific  products  incorporating  the  technology  and  amy 
costs  associated  with  commercialization. 

Commercial  firms  know  best  how  to  commercialize  a  promising  new 
technology.  With  this  in  mind,  the  ATP  funds  for-profit 
companies.  Small,  medium,  and  large  companies,  zmd  joint  ventures 
led  by  two  or  more  companies,  are  eligible  for  direct  funding. 
Successful  ATP  project  sponsors  range  in  size  from  start-up 
companies  with  a  hemdful  of  employees  to  major  industrial  firms 
with  international  scope.  Universities,  federal  laboratories,  and 
non-profit  independent  research  organizations  participate  in  many 
ATP  projects,  but  as  subcontractors  or  as  members  of  joint 
ventures  (non-profit  independent  research  organizations  may 
administer  joint  ventures) .  The  ATP  has  a  comprehensive  plan  for 
monitoring  and  evaluating  its  performance. 

ATP  project  goals  are  clear:  they  are  expected  to  result  in  U.S. 
companies  developing  new  product  lines,  hiring  new  employees, 
capturing  more  world  market  sheare,  eind  prospering  so  that  our 
economy  grows  faster,  resulting  in  increased  tax  revenues. 

NIST  Quality  Outreach  Progreun. 

By  the  1980s,  it  was  clear  to  many  industry  and  government 
leaders  that  a  renewed  emphasis  on  quality  was  no  longer  an 
option  for  American  companies  but  a  necessity  for  doing  business 
in  an  ever  growing  world  market.  As  a  result,  the  Malcolm 
Baldrige  National  Quality  Award  was  established  by  Congress  in 
1987  to  promote  quality  awzureness,  to  recognize  quality 
achievements  of  U.S.  Companies,  emd  to  publicize  successful 
quality  strategies.  The  award  is  not  for  specific  products  or 
services.  Two  awards  may  be  given  annually  in  each  of  three 
categories:  manufacturing,  service,  and  small  business.  In 
conjunction  with  the  private  sector,  the  National  Institute  of 
Standards  emd  Technology  developed  and  manages  the  avetrd  program. 

Businesses  located  in  the  United  States  may  apply  for  the  award. 
Those  that  do  must  undergo  a  rigorous  evaluation  by  an 
independent  board  of  exeuniners  composed  of  private-  emd 
public-sector  experts  in  quality.  The  examination  includes  onsitft 
visits  for  those  passing  an  initial  screening.  Each  applicant 
receives  a  written  summeury  of  strengths  and  areas  for  improvement 
in  quality  management. 
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Seven  broad  categories  make   up  the  criteria:  leadership, 
information  and  analysis,  strategic  planning,  human  resource 
development  and   management,  process  management,  business  results, 
and  customer  focus  and  satisfaction.  Applicants  for  the  award 
must  provide  data  to  show  quality  achievement  emd  quality 
improvement  in  each  area. 

A  General  Accounting  Office  report  calls  the  award  criteria  "the 
most  widely  accepted  formal  definition  of  what  constitutes  a 
total  quality  memagement  company."  Almost  1  million  copies  of  the 
criteria  have  been  distributed.  Thousands  of  organizations  use 
the  criteria  as  a  quality  improvement  "road  map."  In  addition, 
about  30  states  have  established— or  will  establish  soon— state 
quality  awards  programs,  most  of  which  are  modeled  after  the 
Baldrige  Award. 

While  quality  management  cannot  guarantee  success,  the  Baldrige 
award  winning  companies  and  many  others  believe  that  investing  in 
quality  can  lead  to  outstanding  returns,  both  for  individual 
companies  and  the  country.  According  to  a  recent  report  by  the 
Conference  Board,  a  private  business  membership  organization,  "A 
majority  of  large  U.S.  firms  have  used  the  criteria  of  the 
Malcolm  Baldrige  National  Quality  Award  for  self -improvement,  amd 
the  evidence  suggests  a  long-term  link  between  use  of  the 
Baldrige  criteria  and  improved  business  performance." 

NATIONAL  TECHNICAL  INFORMATION  SERVICE 

Introduction . 

The  National  Technical  Information  Service  (NTIS)  is  a 
self -funded  government  agency  under  the  Department  of  Commerce. 
For  nearly  50  years,  all  of  our  costs  associated  with  collecting 
and  disseminating  the  Nation's  collection  of  scientific, 
technical,  engineering  and  business  information  are  paid  for  by 
the  sale  of  ovir  products  and  services. 

NTIS  offers  customers -a  broad  range  of  information  in  different 
formats  that  is  available  no  place  else.    Over  200  U.S. 
government  agencies  contribute  eibout  12,000  documents  per  month 
to  the  NTIS  collection.   NTIS  currently  holds  over  2.5  million 
documents  in  the  collection.    In  1992  Congress  passed  the 
American  Technology  Preeminence  Act  (ATFA)  which  mandates  that 
all  Federal  agencies  submit  their  public  scientific,  technical, 
engineering  and  related  business  information  to  NTIS.   This  has 
significantly  increased  the  breadth  amd  depth  of  our  information 
products . 

FedWorld. 

FedWorld  is  an  on-line  information  service  established  by  NTIS  in 
1992  to  provide  the  general  public  with  a  user-friendly,  central 
resource  for  government  information.   FedWorld  provides  both 
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dial-up  and  Internet  access.   Today,  there  are  over  120,000 
registered  users  that  access  everything  froo  White  House  press 
releases  to  the  Security  and  Exchange  Commissions'  investment 
advisory's  to  the  National  Cancer  Institute's  Cancer  research  or 
treatment  information. 

In  addition  to  the  databases  described  ahove,   FedWorld  also 
allows  users  to  "gateway"  through  the  system  to  over  130  other 
publicly  available  government  information  systems.   This 
effectively  provides  for  a  "one-stop"  electronic  shopping  mall  of 
numerous  types  of  government  information. 

Automated  Document  Storage  and  Retrieval  System  (AOSTAR) . 

NTIS  has  moved  into  the  electronic  input,  storage,  and  retrieval 
environment.   Automated  Document  Storage  and  Retrieval  (ADSTAR) 
is  the  information  management  system  that  will  tie  together  the 
optical  character  readers  and  scanners  with  the  full-text 
database  systems,  optical  disk  library  system,  CD-ROM  production 
system  with  the  FedWorld  data  link  and  the  remote  printing 
capabilities. 

At  the  present  time,  we  have  successfully  implemented  the  concept 
to  scan  docximents  into  the  image  storage  system  and   retrieve  them 
on  demand.   These  documents  can  then  be  printed  in  paper, 
microfiche,  or  converted  to  character  read  material  and  formatted 
to  meet  customer  needs  —  even  custom  CD-ROM's.   This  new  system 
will  be  integrated  order  processing  and  billing  systems  and 
significantly  improve  our  ability  to  satisfy  customers  and  reduce 
costs. 

Other  NTIS  Services. 

Fax  Metnagement  (both  inbound  transmissions  and  outbound 
transmissions) ;  Freedom  of  Information  Act  (FOIA)  fulfillment; 
production  services,  patent  licensing  services,  business 
peurtnerships  and  joint  ventures  are  other  services  NTIS  offers 
other  government  agencies.    For  nearly  50  years,  NTIS  has  been 
the  cost  effective  alternative  to  help  federal  agencies  improve 
their  own  information  activities. 


THE  BDREAU  OF  EXPORT  ADMINISTRATION 

Critical  Technology  Assessments. 

BXA  is  the  departmental  lead  for  conducting  in-depth  assessments 
on  the  financial  status  and  production  capeJsilities  of  industries 
and  technologies  critical  to  ciunrent  and  future  defense  systems. 
These  assessments  provide  industry  and  government  with 
comprehensive  information  and  analysis  on  the  performance  iuid 
competitiveness  of  critical  technology  firms,  an  important 
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fxmctlon  in  light  of  declining  defense  budgets.   While  these 
technologies  are  essential  to  developing  next  generation  defense 
systems,  they  are  also  dual-use  in  natiire  and  crucial  to  ovir 
ability,  to  compete  in  the  global  economy.   Examples  of  recent 
assessments  include  artificial  intelligence,  advanced  ceramics, 
advanced  composites,  superconductivity,  smd  optoelectronics. 
Additional  assessments  are  underway  in  semiconductors  and 
software. 

Competitive  Enhamcement  Program. 

BXA  is  leading  a  vtnique  interagency  effort  to  enhance  the 
competitiveness  of  specific  svibsectors  that  have  been  hurt  by 
imports  but  are  nonetheless  vital  to  our  economy.   This  program 
evaluates  the  strengths  and  weaJcnesses  of  targeted  subsectors, 
introduces  potential  customers  to  manufacturers,  emd  provides  a 
comprehensive  response  to  the  specific  needs  of  that  subsector. 
BXA  assembles  teams  of  government  experts  and  end-users  to  visit 
manufacturers  and  then  to  apply  the  expertise  and  resources  of 
the  team  members  to  help  the  memufacturers  facing  competitive 
challenges. 

To  date,  this  interagency  effort  has  addressed  the  competitive 
concerns  of  three  electronics  subsectors:   semiconductor  brazed 
pins,  copper  tungsten  heat  sinks,  and   aluminvm  silicon  carbide. 
In  the  first  two  cases,  domestic  firms  are  facing  foreign 
competitors  with  advantages  in  price,  technology,  or 
memufacturing  capabilities.   In  the  last  case,  the  United  States 
is  in  a  position  to  taike  a  leadership  role  in  this  emerging 
technology.   BXA  is  reviewing  additional  subsectors. 

Fostering  Joint  Technology  Ventures  with  the  Former  Soviet  Union. 

i?he  Department  of  Commerce  is  also  a  catalyst  in  spurring 
technology  relationships  between  U.S.  industry  and  defense 
establishments  in  the  former  Soviet  Union  (FSU)  that  will  both 
enhance  our  competitiveness  said  assist  economic  conversion  in 
those  states. 

The  lack  of  market  driven  cost  restraints  has  resulted  in  FSU 
research  programs  pursuing  many  technological  paths  of  that  were 
prohibitively  expensive  to  western  market-based  economies.   The 
results  emd  knowledge  base  now  provide  the  opportunity  for 
exploring  new  commercial  applications  for  this  base  of  research 
and  "Icnow  how." 

The  Bureau  of.  Export  Administration  as  Vice-Chair  of  the  Defense 
Conversion  Commissions  with  Russia,  Ukraine,  Kazakhstan,  and 
Belarus,  has  teOcen  a  lead  role  in  researching  and  disseminating 
to  U.S.  industry  information  on  FSU  technology.  Iti   addition,  BXA 
provides  information  on'' how  to  develop  joint  research 
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relationships  and  referrals  to  appropriate  U.S.  agency  programs 
for  assistance  in  financing  these  ventures. 

Economic  Impact  Analyses . 

Export  controls  on  technologies  that  have  both  militzury  and 
commercial  applications  can  adversely  affect  U.S.  industry, 
particularly  high  technology  sectors,  by  excluding  U.S.  firms 
from  certain  meurkets.   In  response  to  the  mandate  of  the  Trade 
Policy  Coordinating  Committee,  the  Bureau  of  Export 
Administration  developed  a  new  initiative  in  October  1994  to 
analyze  the  impact  of  export  controls  on  U.S.  industry  and  to 
ensure  that  economic  factors  are  considered  in  export  control 
decisions.   The  goal  of  this  program  is  to  remove  export  controls 
that  are  not  serving  their  intended  security  purposes  and  are 
hindering  our  competitiveness  in  world  markets. 

THE  NATIONAL  TELECOMMUNICATIONS  AND 
INFORMATION  ADMINISTRATION 

National  Information  Infrastructure  and  Global  Information 
Infrastructure. 

The  Federal  Government  is  acting  as  a  catalyst  to  promote  the 
private  sector  development  of  the  Nil  and  Gil.   The  Nil  and  Gil 
will  directly  contribute  to  a  stronger  economy,  more  competitive 
business,  more  effective  government,  and  better  educational  and 
technological  leadership.   NTIA  is  the  agency  within  the 
Department  of  Commerce  that  supports  the  Secretary  of  Commerce  as 
the  principal  telecommunications  policy  adviser  to  the  President, 
and  Vice  President.   In  this  capacity,  DoC/NTIA  provides 
administrative  support  on  the  planning  and  implementation  of  the 
Administration's  NII/GII  initiative.   DoC/NTIA  efforts  are 
focused  on: 

•   The  Telecommunications  and  Information  Infrastructure 
Assistance  Program  (TIIAP^ .  a  competitive,  merit-based 
progreun  which  provides  matching  grants  to  state  and  local 
governments,  health  care  providers,  schools  and 
vmiversities,  libraries,  community  groups  and  other  non- 
profit entities  to  access  new  telecommunications  and 
information  technologies.   TIIAP,  which  is  administered  by 
DoC/NTIA,  received  requests  for  more  than  $560  million  in 
. 1994.   Secretary  Brown  announced  92  TIIAP  grants  totalling 
$24 . 4  million  in  government  funding  in  October  1994 .   Th* 
TIIAP  projects  will  demonstrate  how  Nil  can  be  used  to 
create  a  technolocjy-literate  amd  creative  work  force  ready 
to  compete  successfully  in  the  21st  century. 

••  The  Information  Infrastructure  Task  Force  fllTF^ .  formed  by 
the  White  House  and  chaired  by  Secretary  Brown,  consists  o£- 
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high-level  representatives  of  the  Federal  agencies  that  play 
a  major  role  in  the  development  and  application  of 
information  and  telecommunications  technologies.  The  IITF 
articulates  and  implements  the  Administration's  vision  for 
the  Nil.   NTIA  provides  administrative  support  and  staff 
assistemce  for  much  of  the  work  of  the  task  force. 

•  The  U.S.  Advisory  Council  on  the  Nil  fNIIACK  esteJslished  by 
the  President  through  Executive  Order  No.  12864,  consists  of 
thirty-seven  members  appointed  by  Secretary  Bro%m  to  provide 
private  and  public  sector  consensus  advice  to  the  Secretary 
on  the  development  of  the  Nil.   The  Council  members 
represent  many  different  stiJceholders  in  the  Nil,  including 
industry,  leibor,  academic,  public  interest  groups,  and  state 
and  local  government.   NTIA  provides  administrative  support 
for  the  Council. 

•  The  G-7  Telecommunications  Ministerial  in  Brussels  in 
February  1995  will  advance  the  development  of  the  GII  as  the 
foundation  of  the  information  society  and  provide  an 
opportunity  for  private  sector  as  well  as  governmental 
exchcinges.   The  GII  holds  significant  economic  emd  social 
promise  for  all  nations  and,  although  the  private  sector 
will  lead  the  development  and  implementation  of  the  GII, 
such  cooperation  and  collaboration  zu&ong  nations  is 
essential.   NTIA  has  the  prime  responsibility  within  the 
Department  for  the  preparations  for  the  G-7. 

Telecommunications  Legislation. 

The  Administration  supports  passage  of  telecommunications  reform 
legislation  that  will  open  meurkets  to  competition  while  including 
safeguards  as  necessary  to  protect  the  public  interest. 
Successful  legislation  should  promote  competition,  provide  open 
access,  ensure  regulatory  flexibility  and  preserve  and  enhance 
universal  service  to  ensure  that  all  Americans  have  access  to  the 
benefits  of  the  Nil.   NTIA  expects  to  work  closely  with  Congress 
during  the  next  sessipn  to  develop  a  bipartisan  bill  to 
accomplish  these  goals. 

Telecommunications  Research. 

NTIA's  Institute  for  Telecommunication  Sciences  (ITS)  is  the 
Nation's  premier  Federal  telecommunications  research  facility. 
ITS  is  performing  state-of-the-art  telecommiinications  research 
and  engineering  to  improve  telecommxinications  system  plemnlng, 
design,  and  evaluation.  Current  efforts  focus  on  personal 
communication  services;  broadband  radio;  and   related  wireless  and. 
wireline  communication  technologies.  A  key  aspect  of  ITS  agenda 
is  centered  on  reseeurch  and  engineering  studies  to  further 
applied  knowledge  of  the  radio  frequency  spectrum.   The  resulting 

17 


64 


spectrum  use  concepts  and  models  will  lead  to "more  efficient 
industry  and  Government  use  of  the  radio  frequency  spectrum. 

Radio  Frequency  Spectrum  Analysis. 

NTIA  manages  the  Federal  government's  use  of  the  radio  frequency 
spectrum.   Program  activities  broadly  address  every  aspect  of 
radio  frequency  spectrum  management,  including  authorizing 
government  frequency  assignments,  providing  in-depth  technical 
engineering  analyses  of  spectnun  use  to  promote  increased  sharing 
of  spectrum  resources  and  spectrum  efficiency,  supporting 
domestic  and  international  policy  development  2md  long-range 
planning,  establishing  plans  and  policies  that  ensure  the 
efficient,  effective  and  equitable  use  of  the  spectrum,  and 
representing  the  U.S.  government  position  at  international 
conferences,  technical  study  groups,  and  standards  bodies. 

THE  PATENT  AND  TRADEMARK  OFFICE 

Administration  of  the  Patent  and  Trademark  Laws. 

The  PTO  has  been  at  the  forefront  of  the  Administration's  efforts 
to  improve  U.S.  competitiveness  in  the  international  marketplace 
by  stimulating  the  technological  capabilities  that  bear  on 
economic  growth.   At  the  heart  of  technological-based  economic 
growth  are  America's  iruiovators.   The  PTO  provides  an  invaluable 
link  between  America's  innovators  and  a  technology-based  economy. 
The  PTO  serves  America's  inventors  and  entrepreneurs  by  providing 
them  with  the  protection  and  encouragement  they  need  to  turn 
their  inventive  ideas  into  marketplace  realities.   The  PTO 
accomplishes  this  by  administering  the  laws  relating  to  patents 
and  trademarks,  which  Includes  issuing  patents,  registering 
trademarks  and  disseminating  patent  and  trademark  information  to 
the  public.   Innovative  activities  appeeu:  to  be  at  an  all  time 
high.   This  is  evidenced  by  the  record  number  of  patent  and 
trademark  applications  filed  and  the  record  number  of  patents 
issued  this  past  fiscal  year. 

Dissemination  of  Technology  to  Stimulate  Innovation. 

At  the  root  of  innovation  is  information  dissemination.   The  PTO 
promotes  innovation  by  widely  disseminating  patent  emd  trademark 
information  throughout  the  world.   Not  only  does  the  PTO  publish 
patent  and  trademark  information  weekly,  but  it  also  supplies  the 
public  with  patent  and  trademzurk  information  through  its  78 
depository  libraries  located  throughout  the  country  and  its 
automated  systems  in  its  Public  Search  Rooms  located  in 
Arlington,  VA. 

The  PTO  also  relies  on  the  private  sector  to  disseminate  patent 
amd  trademark  information.   The  PTO  "wholesales"  data  on  a 
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marginal  cost  basis  in  the  fom  of  our  data  b&se  tapes  to  privats 
sector  firms.  This  allows  private  sector  companies  to  provide 
value-added  services  to  the  public  by  enhancing  and  repackaging 
the  data  and  making  search  systems  available  through  commercial 
networks . 

The  PTO  has  made  the  full  text  and  images  of  about  1,500  AIDS- 
related  patents  availeUsle  to  the  public.   This  AlDS-related 
patents  data  base  represent  a  huge  leap  in  making  patented 
technology  available  to  the  public.   It  not  only  spurs  the 
reseaurch  community  to  create  methods  of  curing  and  controlling 
AIDS,  but  also  demonstrates  the  potential  of  the  use  of  patents 
as  a  tool  for  promoting  technology  and  education. 

New  Exeunination  Guidelines. 

The  PTO  is  taOcing  aggressive  steps  to  address  the  concerns  of  one 
of  the  most  important  patent  user  communities  —  the 
biotechnology  industry.   One  of  the  recent  significant  steps 
teJcen  by  the  PTO  is  the  proposal  of  new  guidelines  for  exeuniners 
to  follow  when  reviewing  patent  applications  for  compliance  with 
the  utility  requirement  of  35  U.S.C.  S  101.   The  proposed 
guidelines  should  prevent  the  ''catch-22''  complained  of  by  many 
biotechnology  companies,  whereby  a  company  is  required  by  the  PTO 
to  provide  human  clinical  data  to  support  therapeutic  utility 
while  at  the  same  time  that  company  is  unable  to  raise  funds  to 
perform  the  trials  that  generate  the  clinical  data  because  the 
status  of  the  patent  application  is  unclear.   The  proposed 
guidelines  will  also  address  several  other  problems  identified  by 
the  biotechnology  industry. 

Future  Patent  Reforms. 

The  PTO  will  continue  its  efforts  to  improve  domestic  and 
international  levels  of  intellectual  property  protection  «md 
promote  industrial  and  technological  progress  in  the.  United 
States.   The  PTO  will  work  with  Congress  to  implement  legislative 
reforms  that  will  make  the  patent  emd  trademark  systems  work 
better  and  provide  more  effective  rights.   Such  legislation  would 
speed  innovation  by  mzJcing  technology,  especially  foreign 
technology,  available  to  the  public  at  an  earlier  date.   In- 
addition  to  Congressional  initiatives  to  reform  patent  and 
trademeurk  practices,  the  PTO,  with  assistance  from  the  public 
through  pxiblic  hearings,  will  continue  to  review  its  operating 
procedxires  and  change   any  procedures  that  prove  to  be  burdensome, 
inefficient  or  outmoded.   Doing  so  will  enable  the  PTO  to  provide 
U.S.  btisinesses  with  one  of  the  most  important*  competitive  tools 
they  need  to  coa^ete  in  today's  market  —  adequate  and  effective 
intellectual  property  rights. 
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The  Office  of  Air  &  Space  Commercialization 

Introduction. 

The  Office  of  Air  &  Space  Commercialization  (OASC)  advises  the 
Secretary  and  Deputy  Secretary  in  the  formulation  and 
implementation  of  policies  which  foster  the  growth  and 
international  competitiveness  of  the  U.S.  commercial  space 
sector,  and  which  promote  the  commercial  use  of  space  by  U.S. 
private  industry. 

Remote  Sensing. 

In  March  Deputy  Secretary  Barrsun,  on  behalf  of  the 
Administration,  announced  a  major  policy  chauige  in  the  treatment 
of  commercial  remote  sensing  imagery  and  systems.   The  U.S. 
Policy  on  Foreign  Access  to  Remote  Sensing  Space  Capabilities 
(FDD  NSC-2  3)  anticipates  expanded  sales  of  commercial  images  from 
space  and  a  new  market  for  the  export  of  remote  sensing  systems 
themselves. 

This  policy  represents  a  major  milestone  in  the  commercialization 
of  space-based  imagery  and  unleashes  the  potential  of  a  critical 
21st  century  information  technology  at  a  time  when  the 
international  market  for  space-based  imagery  appears  poised  for 
significant  expansion.   It  should  open  the  way  for  U.S.  aerospace 
firms  to  aggressively  compete  in  a  $400  million  market  worldwide, 
a  market  which  could  grow  to  more  than  $2  billion  by  the  year 
2000.   The  geographic  information  systems  market  (which  is  the 
market  for  images  incorporating  demographic  or  technical  data 
with  digital  maps)  could  be  in  the  range  of  $5  to  $15  billion  by 
the  t\irn  of  the  century. 

The  commercial  remote  sensing  policy  also  aids  the  defense 
industry  in  its  efforts  to  find  new  commercial  applications  for 
defense  technologies.   Moreover,  the  data  produced  by  this 
technology  will  include  environmental  and  geographic  information 
that  will  greatly  advance  emergency  management  and  rescue, 
disaster  relief,  mineral  exploration,  crop  memagement, 
cartography,  real  estate  and  a  variety  of  other  commercial 
endeavors  and  become  an  important  product  to  be  delivered  over 
this  covmtry's  National  Information  Infrastructtire. 

OASC  will  continue  to  foster  the  U.S.  technological  lead  in  this 
area  into  the  21st  century,  encouraging  the  worldwide 
exploitation  of  1-meter  imagery  by  aiding  in  the  implementation 
and  refinement  of  this  policy  in  the  coming  years.   It  will  b« 
responsible  for  representing  private  sector  interests  while 
considering  national  security  emd  foreign  policy  concerns  in 
interagency  amd  intergovernmental  policy  discussions. 
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Space  Launch  Trade  Agreenents. 

OASC,  on  behalf  of  the  Departnent,  has  worked  with  the  rest  of 
the  U.S.  government  and  other  nations  to  help  increase  the  size 
of  the  world  market  for  space  launch  without  jeopardizing 
economic  advantages  that  the  United  States  has  gained. 

Launch-service  trade  agreements  developed  with  the  governments  of 
Russia  and  China  strive  for  an   environment  under  which 
introduction  of  launch  vehicles  from  economies  in  transition  will 
cause  minimal  economic  disruption.  These  agreements  will  allow 
U.S.  launch  service  providers  to  compete  fairly  with  foreign 
providers  for  international  business,  and  aid  the  transition  of 
formerly  non-meu:ket  economies  to  economies  based  on  fair  emd  even 
trade. 

As  we  reach  the  turn  of  the  century,  OASC  will  be  involved  in  the 
maintenance  of  the  agreements  already  signed,  as  well  as  in 
negotiating  possible  new  agreements  with  other  non-market  foreign 
launch  providers.   The  office  views  these  agreements  as  an 
integral  peurt  of  the  Administration's  plan  to  develop  low-cost, 
dual  use,  reliable  access  to  space  zmd  foster  fair  competition  in 
the  international  laiinch  meurket. 

National  Space  Laxinch  Policy. 

OASC  has  begun  exploring  new  zmd  innovative  relationships  between 
government  and  the  private  sector  in  the  area  of  space  laxinch. 

A  new  Presidential  policy  on  space  transportation  (U.S.  National 
Space  Transportation  Policy,  NSTC-4)  recognizes  the  importance  of 
private  sector  input  into  government  space  lavmch  policies  and 
activities.   This  policy  reflects  a  paradigm  shift  toweurd 
supporting  increased  commercial  activity  in  space,  therefore 
encouraging  growth  in  satellite  manufacturing,  launch  services, 
and  space  applications,  emd  reducing  the  cost  of  access  to  space. 

In  response  to  this  policy,  OASC  orgemized  a  Government-Industry 
Roundtable  of  25  CEO's  from  the  launch,  satellite  mzmufact\iring 
emd  satellite  operating  community.  The  intent  of  the  meeting  was 
to  listen  to  private-sector-  concerns  and  suggestions  for 
developing  an  overall  strategy  on  how  to  help  make  this  industry, 
more  internationally  competitive. 

As  a  result;  o£  this  meeting,  OASC  and  the  Department  of 
Transportation's  Office  of  Commercial  Space  Tremsportation  cu:e 
developing  a  policy  implementation  plem  that  spells  out  specific 
means  of  promoting  the  international  competitiveness  of  o\ir  space 
transportation  sector.  With  industry,  NASA,  the  Department  of.' 
Defense,  and   the  Congress,  the  two  offices  will  examine  the  role:' 
of  the  private  sector  in  the  design,  financing  smd  .development*  of.' 
U.S.  next  generation  laiinch  systems.   They  will  also  explore 
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innovative  industry-government  arrangenents  for  new  space 
transportation  systems  (Ex.,  risk  sharing,  tax  incentives,  equity 
participation) . 

Emerging  Space  Applications. 

OASC  is  keeping  an  eye  on  the  future  of  space  by  supporting  the 
development  of  unique  and  innovative  commercial  activities  in 
space.   OASC's  plans  include  investigating  ways  to  remove 
impediments  to  a  privately-financed,  next  generation  commercial 
space-based  production  facility.   The  office  is  consulting  with 
private  Global  Positioning  System  equipment  manufacturers  to 
examine  the  application  of  GPS  technology  to  the  National  and 
Global  Information  Infrastructure  and  the  every  day  utility  of 
accurate,  world-wide  position  information.   OASC  is  also 
exzunining  the  role  of  satellites  and  wireless  communication  in 
the  Gil. 
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The  Chairman.  Thank  you,  Mr.  Secretary.  We,  I  am  sure,  will 
have  some  questions  to  follow  up.  At  the  moment,  I  would  like  to 
allow  Mr,  Brown  to  have  an  opportunity  to  make  some  opening 
statements. 

Before  doing  that,  our  guests — and  we  appreciate  so  many  of 
them  have  come  this  morning — some  of  our  Members  are  having 
trouble  seeing  charts  as  a  result  of  the  standing  room,  and  I  would 
hope  that  we  would  try,  as  far  as  possible,  to  allow  the  Members 
access  to  the  materials  that  the  witnesses  are  bringing  to  us. 

I  would  also  ask  at  this  point  unanimous  consent  that  all  Mem- 
bers be  permitted  to  submit  remarks  for  the  record  to  open  the 
hearing. 

[The  prepared  statement  of  Mr.  Roemer  follows:] 
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Opening  Statement,  Rep.  Tim  Roemer,  Committee  on  Science,  January 
6,  1995 

Mr.  Chairman,  it  is  an  honor 
to  once  again  serve  on  this 
Committee  in  the  104th  Congress. 
In  the  past  I  have  worked 
closely  with  Chairman  Brown  on 
the  agenda  of  this  panel,  and  I 
am  pleased  that  on  numerous 
occasions  I  had  the  opportunity 
to  work  with  you  as  well  in  you/^ 
capacity  of  Ranking  Minority 
Member . 

It  is  my  sincere  hope  and 
expectation  that  we  will 
continue  our  productive 
relationship,  and  your  previous 
dedication  to  this  Committee, 
its  reputation  and  our  ability 
to  produce  quality  legislation 
bode  well  for  our  future  under 
your  leadership. 
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Today  we  will  be  looking  at  a 
snapshot  of  our  sceince  and 
technology  future  from  the 
vantage  point  of  the  year  2015. 
It  is  important  that  we  do  so 
for  a  number  of  reasons . 
Obviously,  we  are  entrusted  with 
the  stewardship  of  laying  tracks 
for  the  future  of  science  policy 
and  technology  development . 

But  there  is  an  element  to 
this  responsibility  that  we  must 
be  much  better  at  than  in  the 
past.   It  is  relatively  easy  to 
speak  of  the  possibilities  of 
the  next  twenty  years .   But  we 
must  also  realize  that  our 
potential  is  seriously  tempered 
by  our  ability  to  pay  for  it. 

We  must  decide  now  what  is 
necessary  for  the  future  based 
not  only  on  what  our 
capabilities  are,  but  we  must 
also  consider  our  abilities  to 
afford  such  development. 
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There  are  many  superior  advances 
waiting  in  the  wings,  and  we  are 
charged  with  deciding  which  we 
must  have  and  what  we  must  live 
without . 

If  we  are  to  build  a  space 
station,  what  other  space 
projects  must  be  left  behind? 
If  we  decided  to  build  the 
world's  largest  supercollider, 
when  do  we  decide  that  the  cost 
has  become  too  high? 

One  of  these  decisions  has 
been  made,  and  it  is  my  view 
that  we  cancelled  the  wrong 
project.   But  we  have  many  such 
decisions  to  be  made,  and  they 
must  be  made  now. 

I  hope  that  this  hearing  will 
begin  that  process  in  earnest. 
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The  Chairman.  And  with  that,  I  would  recognize  my  friend  from 
California,  Mr.  Brown. 

Mr.  Brown.  Thank  you,  Mr.  Chairman. 

I  will  not  interrupt  the  smooth  flow  of  the  witnesses  with  an  ex- 
tended statement,  but  I  did  wish  to  compliment  you  for,  first,  hav- 
ing the  foresight  to  select  the  topic  for  this  hearing,  a  20-year  look 
into  the  future.  Obviously,  you  have  piqued  the  interest  of  a  lot  of 
people  here  this  morning.  You  have  piqued  my  interest  as  long  as 
the  20-year  outlook  doesn't  include  20  more  years  of  Republican 
control. 

The  Chairman.  We  are  building  a  constituency  here. 

Mr.  Brown.  I  would  point  out  that  what  you  have  done  is  in 
keeping  with  the  committee's  long  tradition  to  look  beyond  the 
present  to  make  sure  a  better  life  is  laid  for  the  next  generation. 
The  20-year  time  horizon  is  appealing  because  20  years  ago  this 
week,  at  the  beginning  of  the  94th  Congress,  the  Committee  on 
Science  and  Astronautics,  as  it  was  at  that  time,  was  expanded 
into  a  full-fledged  Committee  on  Science  and  Technology  with  legis- 
lative jurisdiction  for  the  first  time  over  energy,  environmental  and 
oversight  jurisdiction  over  all  civilian  research  and  development.  So 
we  are  now  in  a  process  of  evaluating  the  fi-uits  of  that  first  20 
years  and  looking  at  the  next  20  years,  and  I  commend  you  very 
much. 

I  ask  permission  to  put  the  rest  of  the  my  statement  in  the 
record. 

[The  prepared  statement  of  Mr.  Brown  follows:] 
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Opening  Remarks 

Congressman  George  E.  Brown,  Jr. 

Ranking  Democratic  Member 

Committee  on  Science 

Full  Committee  Science  Policy  Hearing 
January  6,  1995 


I  wish  to  compliment  Chairman  Walker  for  choosing  to  begin  the  Committee  on 
Science's  hearing  agenda  for  the  104th  Congress  with  a  twenty  year  look  into  the 
future  for  the  major  programs  within  our  Committee's  legislative  jurisdiction.    This  is 
in  keeping  with  our  Committee's  long  tradition  of  looking  beyond  the  present  to 
making  sure  that  the  groundwork  is  being  laid  for  a  better  life  for  the  next  generation 
of  Americans.    I  find  the  20  year  time  horizon  especially  appealing  because  20  years 
ago  this  week,  at  the  beginning  of  the  94th  Congress,  the  Committee  on  Science  and 
Astronautics  was  expanded  into  a  full-fledged  Committee  on  Science  and  Technology 
with  legislative  jurisdiction  for  a  first  time  over  energy,  environmental,  and  aviation 
research  and  development  and  oversight  jurisdiction  over  all  civilian  research  and 
development.    It  is  natural  as  we  evaluate  our  successes  and  failures  over  these  past 
two  decades  to  think  and  begin  planning  ahead  a  similar  length  of  time. 

Sometimes  we  have  been  able  to  see  the  future  surprisingly  well.    Almost  20 
years  have  passed  since  our  colleague  Ray  Thornton  chaired  his  first  insightful 
hearings  on  biotechnology  which  was  then  an  idea  rather  than  a  major  industry.    Just 
a  little  later  Congressman  Jim  Scheuer  held  hearings  on  using  computer  technology  to 
cut  back  on  the  overhead  in  the  health  care  system.    I  expect  over  the  course  of  this 
year  we  will  examine  topics  in  transportation,  in  materials  science,  and  in  information 
technology  which  will  affect  our  lives  over  the  next  twenty  years  just  as  much  as 
biotechnology  and  computers  have  touched  us  over  the  past  twenty. 

A  science  historian,  examining  our  past,  could  undoubtedly  pick  out  a  series  of 
principles  which  underlie  our  efforts  to  improve  quality  of  life  in  America  through 
science  and  technology.    While  I  am  not  a  historian,  I  would  like  to  share  a  partial 
list  with  you.     We  have  shown  a  willingness  to  take  risks  and  to  adapt  our  thinking 
to  new  ideas.    We  have  stood  for  fairness  and  equality  of  opportunity  through  merit 
review  and  our  war  on  pork.    We  have  been  the  Congressional  champions  of  quality 
including  total  quality  management.    We  have  sought  to  make  sure  that  the  benefits  of 
technology  are  just  as  available  in  rural  America  and  the  inner  city  as  they  are  in  the 
most  affluent  suburbs.    We  have  protected  the  interests  of  small  schools  and  small 
businesses.    We  have  tried  to  make  sure  that  regulations  and  standards  are  based  on    . 
the  best  science  available.    We  have  worked  to  make  sure  U.S.  industry  reaps  the^^^^.^ 
primary  benefit  of  our  investments  in  the  science  and  technology,  that  cooperative 
efforts  with  industry  are  industry-led,  and  that  American  workers  have  the  skills  to 
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win  their  fair  share  of  high-paid  jobs.   We  have  recognized  the  unique  U.S.'s  unique 
responsibilities  as  a  leader  in  science  and  technology. 

Our  witnesses  today  will  be  sharing  with  us  their  accomplishments  in  the  past 
and  their  dreams  of  an  exciting  future.  It  is  important  to  note  that  these 
accomplishments  were  rooted  in  a  fundamental  commitment  by  the  Federal 
Government  to  promote  and  foster  scientific  research  and  development.    The  future 
will  be  no  different.   We  are  talking  about  science,  not  magic— we  will  need  to 
maintain  a  firm  Federal  commitment  to  funding  the  scientific  enterprise  if  we  want  to 
accomplish  these  dreams  of  the  future.    I  remain  concerned  that  the  combination  of  a 
balanced  budget  constitutional  amendment,  increased  defense  spending  and  decreased 
Federal  revenues  will  place  an  enormous  strain  on  our  ability  to  sustain  a  commitment 
to  these  discretionary  programs. 

I  want  to  commend  our  witnesses  in  advance  for  their  heroic  efforts  to 
streamline  their  agencies  and  to  do  more  with  less.    I  fear  that  we  are  at  the  point 
where  we  will  simply  begin  doing  less  with  less.    Given  this  course  of  action,  twenty 
years  from  now  we  see  a  less  robust  science  program,  a  slower  rate  of  economic 
growth,  and  our  world  leadership  position  will  only  be  a  nostalgic  recollection.    I 
hope  that  we  can  use  these  hearings  today  to  begin  a  fundamental  recommitment  to 
our  nation's  research  and  development  program. 

As  a  Committee,  we  obviously  bear  a  heavy  responsibility  and  there  are 
significant  consequences  to  our  actions,  good  and  bad.    Therefore,  I  hope  we  can 
listen  with  an  open  mind  to  today's  witnesses  and  to  others  who  will  follow  them  in 
the  coming  months,  that  we  will  have  the  patience  to  seek  out  the  best  advice 
available  before  we  act,  and  that  we  will  have  the  courage  to  act  as  statesmen  once 
we  understand  what  we  must  do. 
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Mr.  Brown.  I  ask  unanimous  consent  to  include  a  statement 
signed  by  the  corporate  leaders  of  America,  supporting  the  impor- 
tance of  a  balanced  R&D  program,  which  would  include,  also,  regu- 
latory reform,  tax  reform  and  investment  in  research  and  develop- 
ment. 

The  Chairman.  Without  objection. 

Mr.  Brown.  Thank  you  very  much. 

[The  information  follows:] 
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Council  on  Competitiveness 


MEMORANDUM 

TO:  Members,  House  Committee  on  Science 

FROM:  The  Attached  Signatories 

SUBJECT:  Attached  Statement  on  R&D  Policy  in  the  104th  Congress 

DATE:  January  5,  1995 


As  leaders  from  industry,  academia  and  labor,  we  want  to  make  you 
aware  of  our  views  on  R&D  policy  as  you  prepare  for  tomorrow's  hearing  on 
the  future  of  America's  science  and  technology  programs.    Representing 
companies  and  institutions  that  depend  on  research  and  development  for  their 
continued  success,  we  support  a  federal  R&D  policy  that  includes  three 
essential  elements:   regulatory  reform,  tax  reform  and  investment  in  R&D. 
We  look  forward  to  working  with  you  as  the  104th  Congress  re-examines  the 
nation's  R&D  policy.   We  hope  the  attached  statement  is  of  help  to  you  at 
tomorrow's  hearing. 


1401  H  Street,  NW  •  Suite  650  •  Washington,  DC  20005 
(202)682-4292   •  FAX  (202)  682-5150 
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STATEMENT  ON  R&D  POUCY  AND  COMPETmVENESS 

As  the  104th  Congress  begins  its  historic  work,  efforts  to  promote  research 
and  development  (R&D)  should  be  high  on  the  agenda. 

In  fashioning  R&D  policy,  the  Congress  should  keep  in  mind  three 
fundamental  principles. 

First,  science  and  technology  are  key  to  the  nation's  economic  growth. 
Economists  attribute  the  unprecedented  productivity  growth  of  the  United  States 
during  the  post- World  War  II  period  to  its  strength  in  research  and  development 
—  a  conclusion  borne  out  by  the  continuing  global  competitiveness  of  such 
American  industries  as  telecommunications,  computers,  flnancial  services, 
pharmaceuticals,  chemicals,  textiles,  aerospace  and  agriculture.  No  program  to 
improve  the  standard  of  living  and  quality  of  life  of  the  American  people  can 
succeed  without  ensuring  the  nation's  continued  leadership  in  science  and 
technology. 

Second,  the  gpvemment  has  a  central  role  to  play  in  ensuring  that  the 
United  States  maintains  that  leadership.  This  principle  has  long  been  a  subject  of 
bipartisan  agreement.  The  federal  government  has  contributed  to  the  nation's 
success  in  science  and  technology  in  numerous  ways  since  World  War  11.  It  has 
financed  about  half  the  nation's  research,  supporting  work  in  universities, 
corporations  and  government  laboratories.  It  has  promoted  science  education, 
university  facilities  and  advanced  telecommunications,  putting  in  place  the 

1 


79 

groundwork  for  a  thriving  R&D  enterprise.  And  it  has  spearheaded  work  to 
accomplish  national  missions,  such  as  exploring  space,  improving  health  and 
maintaining  national  security,  that,  in  turn,  have  sparked  industrial  innovation  and 
increased  productivity. 

Third,  government,  industry  and  academia  must  work  together  in  an  active 
partnership  for  science  and  technology  to  move  forward.  Merely  continuing  50- 
year-old  R&D  policies  will  not  be  enough  to  succeed  in  an  era  of  global 
competition.  In  recent  years.  Republican  and  Democratic  administrations, 
working  with  the  Congress,  have  begun  to  frame  a  joint  R&D  policy  for  the  post- 
Cold  War  world  based  on  this  notion  of  cooperation.  We  need  to  build  on  that 
foundation. 

To  promote  cooperation,  government  must  help  create  a  tax  and  regulatory 
environment  in  which  R&D  can  flourish.  The  new  Congress  should  ensure  that 
tax  laws  help  increase  the  availability  of  long-term,  patient  capital;  that  regulations 
stimulate  rather  than  stifle  the  R&D  efforts  of  industry  and  universities;  and  that 
intellectual  property  receives  adequate  protection. 

Government  must  also  see  that  its  own  R&D  dollars  are  spent  in  a  way  that 
enhances  the  long-term  competitiveness  of  the  United  States.  At  a  time  when  both 
federal  and  corporate  budgets  are  under  stress,  this  is  more  important  than  ever. 
The  new  Congress  should  support  programs  that  provide  incentives  for  private 
partners  to  pool  their  R&D  capital  and  expertise  to  invest  in  long-term  and  riskier 
projects. 
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The  private  sector  must  continue  to  do  its  part  as  well.  Industry  has  begun 
to  focus  its  R&D  on  improving  manufacturing  and  market  performance. 
Universities  are  revamping  their  curricula  and  research  programs  to  improve  the 
nation's  productivity.   These  efforts  must  be  sustained  and  strengthened. 

The  new  willingness  of  government,  industry  and  academia  to  work 
together  has  already  bom  fruit.  The  1994  Critical  Technologies  Update  recently 
published  by  the  Council  on  Competitiveness  showed  that  the  United  States  has 
b^un  to  regain  its  edge  in  a  wide  range  of  technologies.  But  a  Council  survey 
also  found  that  most  American  business,  labor  and  academic  leaders  believe  that 
the  nation's  greatest  competitiveness  challenges  still  lie  ahead. 

The  need  to  respond  to  this  continuing  challenge  --  some  might  say 
"threat"  ~  must  guide  Congressional  action  in  the  first  100  days,  and  beyond.  No 
new  agenda,  no  new  program,  no  new  policy  will  succeed  over  the  long  term  if 
it  undercuts  the  ability  of  the  United  States  to  innovate  and  compete.  We  urge  the 
Congress  to  move  swiftly  to  eliminate  regulations  that  unnecessarily  encumber 
R&D  and  investment  in  new  technology;  to  enact  tax  reforms  and  incentives  that 
stimulate  private  R&D;  and  to  continue  to  support  federal  R&D  investment  that 
enhances  the  nation's  competitiveness  and  encourages  cooperation  among  the 
government,  industry  and  academia.  We  stand  ready  to  work  with  the  Congress 
to  develop  a  comprehensive  R&D  strategy  that  includes  all  three  of  these 
elements. 
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Mr.  Olver.  Mr.  Chairman,  I  note  that  there  are  no  copies  of  the 
charts  which  were  a  part  of  the  testimony  by  the  Secretary,  and 
I  hope  that  the  Chairman  will  make  certain  that  we  all  get  copies 
of  charts  that  would  be  used  by  the  people  who  are  testifying. 

The  Chairman.  Mr.  Secretary — 

Secretary  Brown.  They  will  be  made  available  to  all  the  Mem- 
bers of  the  committee. 

The  Chairman.  Thank  you,  Mr.  Secretary;  and  I  thank  the  gen- 
tleman from  Massachusetts.  That  is  a  useful  addition. 

We  will  proceed  by  asking  Mr.  Goldin  from  NASA  to  give  his  tes- 
timony. 

STATEMENT  OF  HONORABLE  DANIEL  S.  GOLDIN,  ADMINIS- 
TRATOR, NATIONAL  AERONAUTICS  AND  SPACE  ADMINIS- 
TRATION 

Mr.  Goldin.  Thank  you,  Mr.  Chairman.  I  would  like  to  submit 
my  formal  statement  for  the  record  and  summarize  that  statement. 

The  Chairman.  Without  objection. 

Mr.  Goldin.  Mr.  Chairman,  the  college  class  of  2015  is  one  year 
old  today.  They  are  just  beginning  to  walk  and  they  are  just  begin- 
ning to  talk.  They  have  lots  of  love  and  nurturing  from  their  par- 
ents and  grandparents,  I  might  point  out.  What  we  are  about  today 
is  talking  about  their  future. 

We  could  talk  about  all  the  things  we  have  to  do  to  survive 
today,  but  life  is  about  the  future  and  life  is  about  the  class  of 
2015.  We  want  economic  security  for  them.  We  want  them  to  have 
abundant  resources.  We  want  them  to  have  a  clean  environment. 
We  would  like  them  to  have  freedom  through  national  security, 
through  a  strong,  leading-edge  technological  base;  and  most  of  all, 
we  want  them  to  be  inspired  so  they  don't  become  couch  potatoes 
and  drop  out  of  society.  I  am  afraid  that  that  is  what  is  happening 
to  our  young  people  today. 

What  they  don't  need  is  a  tax  burden  from  wasteful  spending, 
from  spending  that  focuses  on  the  jobs  of  today  instead  of  creating 
the  fiitxire  of  the  jobs  tomorrow. 

During  the  last  two  years,  under  the  guidance,  leadership  and  vi- 
sion of  President  Clinton,  we  have  been  revolutionizing  NASA  by 
working  with  the  President  and  with  Congress.  We  have  cut  the 
NASA  budget  by  30  percent,  its  projection  in  the  five-year  period. 
We  have  faster,  better,  cheaper  experiments.  They  no  longer  take 
decades,  they  no  longer  cost  billions  of  dollars  and  they  no  longer 
have  piles  of  paper  for  scientists  only.  We  have  prioritized  our 
tasks  and  we  have  downsized,  but  this  is  not  enough.  The  Amer- 
ican public  wants  more. 

We  have  to  speed  up  the  pace  of  change,  and  we  have  got  to  revo- 
lutionize the  management  of  NASA,  not  just  the  science;  and  we 
will  need  the  help  and  support  of  this  committee  to  make  that  hap- 
pen next  year,  because  this  year  and  next  year  we  set  the  future 
of  the  class  of  2015. 

The  NASA  of  the  future  in  2015  will  be  much  different  than 
today.  Instead  of  spending  over  half  our  budget  on  infrastructure 
and  operations,  we  will  privatize  and  commercialize.  We  will  have 
objective  contracting  and  we  will  convert  that  money  to  revolution- 
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ary  R&D.  There  is  not  enough  of  revolutionary  R&D  in  the  NASA 
budget. 

We  are  going  to  develop  the  tools  for  the  future.  We  need  com- 
puters that  are  one  billion  times  faster  than  the  computers  we  have 
today.  We  are  going  to  need  advanced  decision-making  machines  so 
we  don't  have  to  have  thousands  of  people  on  the  ground  operate 
our  systems,  so  that  they  can  be  self-sufficient.  We  will  need  ro- 
bots, we  will  need  microelectronics  and  micromechanical  systems  of 
performance  we  can't  even  dream  about  today.  We  will  have  to 
have  a  fundamental  understanding  of  micromolecular  surgery  and 
biotech  and  biomed.  And  most  of  all,  we  will  stop  with  paper.  We 
will  put  money  on  the  table,  ask  contractors  to  bid,  and  we  will 
build  experimental  craft  in  a  few  years  to  demonstrate  the  kind  of 
things  that  we  have  to  do. 

We  will  enable  but — we  will  enable  America  not  just  to  open  the 
space  frontier,  but  we  will  enable  America  to  provide  the  things  our 
young  people  need.  The  data  will  be  available  not  only  to  the  sci- 
entist but  the  data  will  be  available  to  the  young  people.  Robots  op- 
erated by  children  and  high  school  students  will  be  on  the  moon, 
part  of  the  regular  curriculum.  Asteroid  return  samples  will  be 
evaluated  by  high  school  students  and  put  onto  the  Internet,  and 
we  won't  have  to  wait  a  year  for  scientists  to  come  forward  with 
their  products. 

We  will  understand  the  earth's  environment,  so  20  years  fi*om 
now  the  future  decision-makers  will  make  decisions  based  upon 
facts  and  not  passion  and  emotion.  The  future  of  human  space  ex- 
ploration will  be  set  by  the  Space  Station  Alpha.  This  Space  Sta- 
tion will  allow  us  to  understand  how  people  could  live  and  work  in 
space  safely  and  efficiently,  how  we  could  integrate  robots  with  ma- 
chines, how  we  could  have  new  forms  of  power  generation.  It  will 
lay  the  possibilities  for  future  industrial  parks  and  recreational 
parks  in  space. 

We  will  have  a  new  rocket.  We  cannot  go  on  forever  with  the 
Space  Shuttle.  This  rocket  will  be  advsmced  technology.  There  are 
a  bunch  of  people  that  are  afi-aid  of  single-stage-to-orbit;  we  are  not 
afraid  at  NASA. 

We  will  have  leapfrog  technology.  We  will  not  have  me-too  activi- 
ties like  the  rest  of  the  world. 

We  will  have  much  lower  cost  access  to  space.  It  will  be  much 
more  reliable,  and  20  years  from  now  children  will  not  have  to 
crave  the  opportunity  to  go  into  space  because  we  will  open  the 
space  frontier  for  them. 

We  will  answer  the  fundamental  question  we  have  been  asking 
for  25  years  after  we  shut  down  Apollo.  Will  we  build  a  lunar  base? 
Will  we  have  a  laboratory  on  an  asteroid?  Will  we  have  em  indus- 
trial park  in  space?  Will  we  send  astronauts  to  Mars  to  see  if  hu- 
mans can  live  there?  We  will  be  ready  to  change  history,  Mr. 
Chairman. 

In  aeronautics  we  will  have  a  fleet  flying  in  which  the  American 
aircraft  industry  will  have  earned  a  quarter  of  a  trillion  dollars  in 
sales.  These  planes  will  travel  at  2.5  times  the  speed  of  sound. 
They  will  go  from  Los  Angeles  to  Tokyo  in  just  over  four  hours. 
They  will  be  clean,  quiet  and  economical;  anyone  could  travel  on 
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them.  It  won't  be  like  the  Concorde  where  you  have  to  be  filthy  rich 
to  travel.  It  will  open  up  the  Pacific  Rim. 

We  will  have  experimental  craft  traveling  at  25  times  the  speed 
of  sound.  We  will  open  up  the  5,000  airports  of  America.  Right 
now,  90  percent  of  the  flights  go  into  100  airports.  With  an  ad- 
vanced air  traffic  management  system,  with  modem  electronics 
and  small,  efficient  planes,  we  will  change  transportation  in  this 
country. 

These  are  risky,  bold  adventures.  We  can't  be  faint  of  heart.  We 
have  to  have  the  courage  to  do  this,  but  most  of  all  we  have  to  re- 
member that  this  is  for  our  children.  We  want  to  inspire  them.  We 
want  to  tell  them  you  can  take  risks  £uid  you  could  fail.  We  at 
NASA  will  be  on  the  cutting  edge  of  this  revolution. 

Thank  you  very  much. 

[The  prepared  statement  of  Mr.  Goldin  follows:] 
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We've  started  a  revolution  at  NASA.   It's  real.   We  have  a  road  map  for  change. 
We've  already  begun. 

We're  downsizing.   We  cut  our  five-year  budget  projection  by  30%.   We're 
replacing  big,  expensive  projects  with  smaller,  more  efficient  ones.   We're  in  the  midst 
of  a  zero  base  review  that  puts  everything  on  the  table.   No  program  is  sacred.   We're 
looking  at  everything  NASA  does. 

We've  stepped  up  to  President  Clinton's  challenge  of  reinventing  government. 
NASA  has  already  reduced  its  roll  by  about  1500  employees,  as  we  still  have  about 
2,500  to  go.   We've  chopped  our  Headquarters  support  contracts  by  roughly  25  percent, 
and  our  Centers  had  taken  even  deeper  cuts. 

The  bottom  line  is  that  NASA  is  making  fundamental  changes.   The  result  will  be 
a  NASA  that  does  the  right  things,  with  the  right  number  of  people  at  the  right  cost.   A 
NASA  that  is  even  more  relevant  to  out  ultimate  customer:   the  American  taxpayer. 

There  are  three  basic  reasons  America  has  a  space  and  aeronautics  program.   And 
all  of  them  have  to  do  with  relevance. 

One,  NASA  helps  give  America's  children  economic  security.   We  broaden  the 
nation's  economic  base.   That's  an  investment  in  their  future.   Two,  we  help  give 
America's  children  national  security.   We  help  preserve  America's  leading  edge  in 
science  and  technology.   And  three,  we  enrich  society.   We  make  American's  lives 
better. 

Let  me  expand  on  that  just  a  little.    NASA's  programs  benefit  and  inspire  all 
Americans,  whether  they're  in  Pennsylvania,  South-Central  Los  Angeles,  or  the  high 
plains  states.    Many  things  we  take  for  granted  today  -medical  imaging  devices,  ultra- 
reliable  communications  systems,  even  automatic  teller  machines-had  their  genesis  in 
technology  we  developed  to  meet  tough  challenges  in  space. 
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But  NASA's  relevance  is  in  more  than  just  "spinoffs."   The  U.S.  aviation 
industry  has  greatly  benefitted  from  the  high-risk  technology  work  in  our  aeronautics 
program.   Our  satellite  and  aircraft  imagery  has  helped  Americans  cope  with  natural 
disasters  such  as  Hurricane  Andrew,  the  Midwest  floods  and  earthquakes  in  California. 

One  of  the  reasons  we  can  do  all  this  is  our  special  role  in  science  and 
technology.   We're  the  bridge  between  the  fundamental  research  done  by  universities, 
and  the  goods  and  services  delivered  by  industry. 

Our  ability  to  be  this  bridge  is  strengthened  by  teamwork  with  other  Agencies. 
We  do  some  of  this  through  the  National  Science  and  Technology  Council.   The  Council 
was  established  by  the  President  on  November  23,  1993  to  coordinate  science,  space  and 
technology  throughout  the  federal  government.   This  coordination  draws  on  what  each 
Agency  does  best.   It  cuts  redundancy  and  waste.   And  it  helps  government  deliver  more 
to  the  American  people. 

While  the  Administration  is  making  changes  to  prepare  for  the  future,  I  believe  it 
is  important  that  this  Congress,  at  the  same  time  it  pursues  a  balanced  budget 
amendment  as  a  key  element  of  the  Contract  with  America,  ensure  that  a  very  high 
priority  is  given  to  continued,  stable  investment  in  the  Nation's  civil  research  and 
development  agenda.   Balancing  the  budget  by  2002  will  involve  an  extraordinary  degree 
of  fiscal  discipline.    While  working  towards  this  goal,  we  must  keep  in  mind  that 
continued  investment  in  R&D  is  a  critical  component  of  our  economic  security  and  the 
best  means  by  which  we  can  assure  a  prosperous  future  for  America. 

That's  a  little  bit  about  where  NASA  is  today.   Now  let  me  talk  about  the  vision 
for  NASA  in  the  year  2015. 

First,  NASA  itself  will  be  very  different.   We'll  be  different  in  many,  many 
ways,  but  let  me  just  give  you  a  few  examples. 

By  the  year  2015,  the  reinvention  of  NASA  begun  by  this  Administration  will 
have  produced  a  much  more  effective  expenditure  of  resources.   We'll  devote  much 
more  of  our  resources  to  R&D  to  accomplish  the  real  challenges  in  space  and 
aeronautics,  and  the  very  bold  endeavors  such  as  revolutionary  planetary  missions,  new 
launch  vehicles  and  high-performance  computers.     We'll  spend  much  less  on  operations 
and  infrastructure.   We'll  put  most  of  our  resources  into  research  and  technology 
development  and  let  industry  do  the  rest. 

We'll  have  a  new  management  system,  too.   And  we'll  write  objective,  simple 
contracts.   Contracts  that  say  something  like,  "We'll  pay  X  amount  of  dollars  to  the  first 
company  to  return  water  samples  from  Mars." 
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We'll  be  developing  the  tools  of  the  future.   We'll  need  them.   Right  now, 
computer  speeds  are  off  by  nine  orders  of  magnitude  for  what  we  want  to  do.   We'll 
need  cutting-edge  technologies  to  do  our  missions. 

Which  brings  me  to  our  basic  mission.   NASA  is  an  investment  in  the  future 
because  we  explore.   We  go  out  into  the  wilderness  of  space  and  peel  away  its  secrets. 
And  by  the  year  2015,  we'll  have  some  stunning  new  glimmers. 

We'll  have  mapped  the  entire  Solar  System.   We'll  have  gone  past  Pluto  and  out 
to  the  Oort  cloud,  where  the  building  blocks  of  creation  are  hidden. 

We'll  take  pictures  of  every  planet  around  the  100  nearest  stars  at  a  resolution  of 
100  to  1,000  km. 

We  will  have  sent  an  armada  of  small  spacecraft  out  into  the  universe.   They'll 
cost  tens  of  millions  of  dollars,  not  ten  times  that.   They'll  be  light,  too  --  50  to  100 
kilograms  each.   And  instead  of  needing  thousands  of  people  on  the  ground  to  support 
them,  they'll  be  self-sufficient. 

The  data  they  send  back  will  be  available  to  everyone.   In  real  time.    People  in 
America  and  around  the  world  will  be  watching  as  we  fly  by  Pluto  and  drill  wells  on 
Mars. 

Robots  on  the  Moon  will  be  operated  by  children  as  part  of  their  regular  science 
classes.   High  school  students  will  analyze  samples  and  put  their  findings  on  the  Internet. 

This  kind  of  data  won't  just  belong  to  scientists  anymore.   It  will  belong  to  the 
world. 

We'll  better  understand  our  own  planet,  too,  thanks  to  Mission  to  Planet  Earth 
and  other  programs.   Working  closely  with  other  agencies,  by  the  year  2015,  we  will 
understand  the  fate  of  the  ozone  hole,  and  the  U.S.  will  have  capabilities  to  provide 
global  climate  trends  months  in  advance.   Farmers  will  study  satellite  data  to  measure 
the  health  of  crops  and  balance  worid  food  needs.   The  nations'  of  the  world  will  be 
sharing  environmental  data  through  a  global  change  data  system. 

And  then  there's  the  future  of  human  exploration. 

The  international  Space  Station  is  the  key.   That's  where  we're  going  to  learn 
what  we  need  to  know  to  go  further  into  space.   It's  our  stepping-stone  into  deep  space. 
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But  we  won't  allow  the  Station  to  outlive  its  usefulness.   In  fact,  by  2015, 
the  Space  Station  may  have  served  its  purpose.   We  may  have  learned  how  people  can 
live  and  work  in  space  for  long  periods  of  time.   We  may  know  what  we  need  to  know 
to  send  human  beings  to  another  planet. 

We'll  also  have  a  new  rocket  by  the  year  2015.   One  that's  more  efficient  and 
cheaper  than  the  Shuttle.   We'll  have  new  power  generation,  robotic  tools  and  many 
other  21st  Century  technologies. 

And  we'll  know  the  answer  to  a  question  that's  tantalized  the  world  for  the  last 
25  years.   Where  should  we  go  next?  We  could  build  a  lunar  base  on  the  Moon.   Or  an 
experimental  laboratory  on  a  near-Earth  asteroid.   We  could  build  an  industrial  park  in 
space.   Or  go  to  Mars  and  fmd  out  if  people  can  live  there.   In  other  words,  we'll  be 
ready  to  change  history. 

I've  talked  a  lot  about  the  exciting  possibilities  in  space.   But  I  don't  want  to 
ignore  our  aeronautics  program.    It's  vital  to  the  U.S.  aviation  industry.    And  that 
industry  is  one  of  America's  greatest  strengths.   In  the  year  2015,  our  research  will  be 
even  more  closely  coupled  with  industry  needs.   We'll  be  more  relevant  to  U.S. 
aviation.   We  will  have  gained  back  hundreds  of  thousands  of  jobs.   And  regained  much 
of  the  25  %  market  share  this  country  has  lost  in  the  last  25  years. 

All  of  this  ~  in  aeronautics  and  in  space  -  is  within  our  grasp.   We  can  do  it. 
We're  revolutionizing  NASA  to  do  it. 

But  we  have  to  be  willing  to  take  some  falls  along  the  way.   Some  of  the  things 
I've  talked  about  are  risky.   Bold  ventures  are.   We  will  have  failures.   There  will  be 
losses.   Pushing  the  edge  of  the  envelope  has  never  come  with  guarantees.   Doing  new 
things  doesn't  always  work  right  the  first  time.   We  can't  let  that  stop  us.   We  can't  be 
too  fainthearted  for  the  journey. 

It  will  be  worth  it.   We  will  deliver  tremendous  benefits  to  Americans. 

We'll  develop  design  tools  that  help  industry  cut  development  time  for  products 
and  systems.   We'll  increase  fuel  efficiency.   We  will  understand  how  people  can  live 
and  work  in  space.   We'll  enrich  the  lives  of  the  aging,  the  suffering  and  ill.   We 
already  have  quite  a  track  record  with  that. 

And  we  will  inspire  America's  children.   In  this  age  of  fierce  global  competition, 
the  U.S.  ranks  13th  in  math  and  science.   Our  children  need  skills,  and  they  need 
inspiration.   They  need  to  be  excited  about  America's  future  and  theirs. 
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NASA  will  play  a  pivotal  role  as  America  enters  the  next  century.   Twenty  years 
from  now,  America's  children  could  be  inspired  as  never  before.    Inspired  because  they 
travel  into  space.    Because  they  see  and  touch  the  sand  and  rock  of  distant  planets. 
Because  they're  discovering.    Because  they're  connected  to  the  wonders  of  the  universe. 
Because  their  parents'  generation  made  an  investment  m  their  future. 

Thank  you. 
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The  Chairman.  Thank  you,  Mr.  Goldin. 

We  will  now  hear  from  the  Administrator  of  the  Environmental 
Protection  Agency,  Carol  Browner. 

STATEMENT  OF  HON.  CAROL  M.  BROWNER,  ADMINISTRATOR, 
ENVIRONMENTAL  PROTECTION  AGENCY 

Ms.  Browner.  Thank  you  for  the  opportunity  to  appear  before 
you  today.  I  would  ask  that  my  full  statement  be  included  in  the 
record  and  will  summarize  my  statement. 

The  Chairman.  Without  objection. 

Ms.  Browner.  I  also  want  to  begin,  Mr.  Chairman,  by  thanking 
you  particularly  for  your  long-standing  support  of  the  science  that 
we  do  at  the  Environmental  Protection  Agency.  It  has  been  a  wel- 
come support,  and  we  look  forward  to  continuing  to  working  with 
you. 

Charting  the  future  of  science  is  an  important  and  challenging 
endeavor  that  will  serve  our  Nation  well  both  today  and  in  the  fu- 
ture. I  think  it  is  important,  however,  to  look  back  for  a  moment. 

Let  us  imagine  what  our  country  would  be  like  today,  what  our 
neighborhoods  would  be  like  today,  the  health  problems  our  chil- 
dren would  face  today  if  we  had  not  taken  all  of  the  steps  we  have 
taken  in  the  last  25  years  to  protect  the  health  of  the  public,  to  pro- 
tect the  health  of  our  environment.  Imagine  the  Cuyahoga  River  in 
Ohio  but  don't  imagine  it  today  as  the  bustling  center  of  tourism 
and  local  business,  but  rather  25  years  ago  when  it  burst  into 
flames  because  of  pollution. 

Imagine  our  children  in  school  today  struggling  with  learning 
disabilities  that  could  have  been  prevented  except  that  we  took  the 
steps  to  ban  lead  in  gasoline  to  protect  our  children. 

Imagine  cities  where  children,  people  with  asthma,  the  elderly, 
the  most  vulnerable  in  our  population,  are  not  able  to  go  outside 
because  the  air  irritates  their  lungs  and  leaves  them  gasping  for 
breath. 

Mr.  Chairman,  I  am  proud  to  tell  you  that  these  situations  I 
have  described  no  longer  exist  in  this  country,  and  that  is  because 
of  our  Nation's  investment  in  scientifically  based  public  health  and 
environmental  protections.  We  not  only  made  wise  investments  in 
science,  but  we  are  using  those  results  in  common-sense,  cost-effec- 
tive ways  to  protect  our  neighborhoods,  our  families  and  our  envi- 
ronment. Without  scientific  research  and  its  application,  today 
would  be  a  very  different  day — one  with  fewer  problems  avoided, 
one  with  less-healthy  children,  one  with  fewer  thriving  local  econo- 
mies. We  would  be  spending  far  more  on  handling  crises  and  doing 
far  less  to  protect  our  children's  future. 

To  those  who  would  suggest  that  we  have  no  need  for  additional 
research  in  science,  who  would  suggest  that  our  Nation's  environ- 
mental problems  have  been  solved,  my  answer  is  absolutely  not. 
We  must  maintain  the  progress  we  have  made  in  protecting  public 
health  in  the  environment.  We  must  build  on  that  progress  with 
common-sense,  cost-effective  steps  that  will  reduce  and  prevent 
problems  in  the  future. 

Already  we  are  seeing  scientific  data  that  signal  our  future,  that 
signal  the  problems  that  lie  in  our  path,  problems  we  can  work  to 
address  through  research  today  or  handle  as  expensive  crises  to- 
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morrow.  With  these  warning  signals  clearly  in  front  of  us  and  the 
unmistakable  positive  results  of  strong  environmental  protection 
behind  us,  this  is  no  time  to  diminish  our  Nation's  scientific  explo- 
rations or  the  strong  environmental  protections  to  which  the  re- 
search has  led  us. 

This  Administration  is  committed  to  furthering  sound  science  in 
our  efforts  to  protect  the  health  of  the  public,  the  health  of  our  en- 
vironment. Sound  science  is  essential  to  effective  decision-making. 

I  am  absolutely  convinced  about  the  importance  of  science  as  the 
basis  for  our  environmental  future,  which  is  why  we  have  already 
undertaken  a  number  of  steps  at  EPA  to  keep  our  scientific 
progress  sound  and  productive  as  we  use  it  to  make  the  difficult 
but  fundamentally  important  decisions  about  how  to  protect  our  en- 
vironment and  our  people.  At  EPA  we  have  already  established  a 
new  policy  that  requires  impartial  scientific  peer  review  of  all 
major  science  products  that  form  the  basis  of  EPA's  regulatory  ac- 
tions. We  have  simplified  the  way  in  which  we  develop  regulations, 
incorporating  science  earlier  and  more  effectively  in  the  process. 
We  have  streamlined  the  structure  of  our  research  and  develop- 
ment operation  from  15  labs  to  three  labs  and  two  national  centers. 
We  have  improved  the  way  we  conduct  and  communicate  the  re- 
sults of  risk  assessments  and  we  have  doubled  funding  for  research 
grants  to  be  conducted  by  scientists  outside  of  EPA  so  that  we  can 
benefit  from  what  has  made  this  country  so  great,  the  work  of  the 
best  and  brightest  scientists  this  country  has  to  offer. 

Mr.  Chairman,  I  would  like  to  take  a  moment  to  discuss  one  of 
the  tools  that  is  a  very  important  part  of  our  scientific  program, 
one  that  has  been  the  subject  of  much  debate.  That  is  risk  assess- 
ment. Risk  assessment  is  a  particularly  important  tool  in  making 
decisions  about  how  to  best  reduce  risks  to  public  health,  safety, 
the  environment.  It  is  a  tool  that  is  used  across  the  Federal  Gov- 
ernment. It  is  a  tool  that  we  already  use  at  EPA  in  almost  every 
major  regulatory  decision. 

This  Administration  would  support  risk  assessment  legislation 
that  allows  fair,  effective  and  affordable  use  of  the  tool.  We  believe 
that  risk  assessment  should  provide  both  the  decision-makers  and 
the  public,  the  people  who  will  be  affected  by  our  decisions,  with 
a  meaningful  understanding  of  the  risks  that  will  be  addressed  by 
our  actions  as  well  as  an  understanding  of  the  assumptions  and 
uncertainties  inherent  in  that  assessment. 

The  science  used  in  risk  assessments  should  undergo  peer  review 
and  be  communicated  clearly  to  the  public.  We  have  and  will  con- 
tinue to  take  steps  to  assure  that  our  risk  assessments  meet  these 
goals. 

We  would  caution  however,  Mr.  Chairman,  against  legislative 
proposals  such  as  some  of  those,  of  the  risk  assessment  provisions 
in  the  Contract  With  America  which  could  freeze  scientific  progress 
and  unnecessarily  delay  actions  necessary  to  protect  the  health  of 
our  children  and  our  neighborhoods. 

We  also  must  be  mindful  that  science,  particularly  risk  assess- 
ment, cannot  be  subjected  to  a  one-size-fits-all  approach.  The  re- 
sources we  direct  toward  a  particular  risk  assessment  should  be 
consistent  with  the  significance  of  the  action.  Only  then  can  we 
guarantee  the  American  people  that  our  decisions  are  based  on 
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both  economic  and  environmental  sense.  We  would  look  forward  to 
working  with  all  Members  of  Congress  to  ensure  that  these  goals 
are  met. 

I  need  this  committee's  help  to  strengthen  science  at  EPA.  I  re- 
main unequivocally  committed  to  the  continued  improvement  of 
risk  assessment  as  a  tool  to  help  us  set  priorities.  I  stand  firmly 
behind  the  use  of  impartial  peer  review  to  help  ensure  the  quality 
of  the  science  that  EPA  uses  for  its  decisions,  and  I  am  absolutely 
for  an  increase  in  openness,  accessibility  and  fi-ee  interchange  of 
scientific  information. 

I  believe,  Mr.  Chairman,  that  you  and  this  committee,  working 
together  with  the  agencies  and  departments  appearing  here  today, 
have  the  ability  to  give  the  American  people  a  future  full  of  strong 
protections  for  the  environment  and  public  health,  strong  protec- 
tions that  are  based  on  sound  science,  that  we  can  look  back  and 
say  that  we  made  the  right  decisions,  that  we  made  the  tough  deci- 
sions for  our  health,  our  economy,  our  neighborhoods,  our  future. 
We  look  forward  to  working  with  you  on  common-sense  ways  to 
achieve  this  vision  of  the  future. 

[The  prepared  statement  of  Ms.  Browner  follows:] 
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,;;..■  STATEMENT   OF      , 

CAROL   M.  BROWNER 

ADMINISTRATOR 

U.S.    ENVIRONMENTAL    PROTECTION   AGENCY 

BEFORE  THE 

COMMITTEE   ON   SCIENCE 

HOUSE   OF   REPRESENTATIVES 


JANUARYS,  1995 


"How  Can  Today's  Science  Prepare  Us  For  The  Future  of  Environmental 

■■  :■■-'.     :Protection?'^;,>-  /'  '''     ,     ^    •■     '■..,,',     '.  ■ 

Thank  you,  Mr.  Chairman  and  members  of  the  Committee,  for  the  opportunity  to  testify 
•today  at  your  first  hearing  as  Chairman  of  the  Committee  on  Science.    I  appreciate  the  chance 
to  tell  the  Committee  about  EPA's  long-range  plans  and  the  importance  of  science  to  the  future 
of  environmental  protection.   This  is  a  critical  time  for  strengthening  science  and  research 
within  EPA,  and  I  want  to  talk  with  you  today  about  some  of  the  changes  we  are  making  to 
enhance  and  improve  our  science,  research,  and  risk  assessment  programs. 

At  EPA,  the  role  of  science  is  very  specific:    to  provide  the  scientific  foundation  for 
achieving  EPA's  vision  of  a  vvorld  in  which  healthy  and  economically  secure  people  live  —  and 
are  sustained  by  —  a  healthy  environment.  '  . 

.       Given  this  broad  perspective  on  the  role  of  science  at  EPA,  I  want  to  discuss  three 
points  here  today:    (1)  the  need  for  a  new  generation  of  science;  (2)  our  long-term  vision  for 
EPA;  and  (3)  the  first  steps  in  our  commitment  to  change  our  science  base.   -"  '■  /;  : ' 

.      But  first,  let  me'  discuss  the  context  for  these  changes  and  for  our  science  goals;  and  give 
you  some  examples  of  wdiat  we  are  currently  doing  mthin  this  context  to  achieve  our     ,  - 

environmental  vision. "',  ■  -    . 


Redudng  llie  Cost  of  Envirbhniental  Protection 

■  ■    •'        ■  ■      ■'••¥.>    .    -  .         ■■         ,■    .  .  ■■  '    ■         ■  ■    ,. 

Ail  of  us  are  committed  to  protecting  public  health  and  our  air,  land,  and  water.  •  At. 
EPA,  we  want  to  implement  these  coinmittnents  in  the  miost  cost-effective  way  possible.   But  to 
do  tills,  we  must  move  beyond  a  "one-size-fits-all"  regulatory  approach  towards  a  more 
common  sense  approach   —  an  approach  that  uses  flexibility,  creativity,  and  innovation  in 
reaching  these  goals. 

Because  I  truly  believe  that  economic  prosperity  and  environmental  protection  go  hand  in 
hand,  one  of  my  goals  at  EPA  has  been  to  work  in  partnership  with  industry  and  state  and  local 
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.governments  to  develop  more  cost-effective  ways. to  reduce  pollution.   To  this  end,  we  are  .- ' * 
worldng  on  a  number  of  fronts,  all  of  w^ich  require  a  strong  science  base: 

•  Developing  non-r^ulatory  solutions  diat  will  achieve  environmental  goals^  such  . 
as  our  voluntary  programs  —    die  Green  lights  and  33/50  programs; 

•■',.  ~    E]q>loring'iiiarket4iased  incentives;  y 

•  .  Fostering  private  sector  development  of  innovative,  more  cost-effective      ... 

"   ,     ,.  technologies;  and' y   ;  •.  ' 

. .    •  Promoting  pbUutioii  prevention  in  all  of  our.  regulatory  and  non-regulatory 

programs,  through  research  and  putreacii,  as  well  as  programs  like  Design  for 
./A«£>iviTOni7i£n/,vrfiere  we  work  wifli  specific  industries  to  help  reduce 

.'■;.:;■;■' emissions.  ./\f..-:.' -.■"•  .^ /■•.  -■^^■■■.:^-  '■■;.■.•,, --^ 

In  addition,  we  are  using  the  Environmental' Tedinology  Initiative  OSTI)  and  the 

Administratibn's  broader  Technology  for  a  Sustainable  Future  initiative  as  a  springboard  to 
promote  the  development  and  use  of  more  cost-effective  environmental  technologies,  mostly  by 
the  private  sector.   EPA  has  an  important  facilitating  role:    (1)  adapting  our  policies,   and  our 
regulatory  and  compliance  framework,  to  promote  innovation;  (2)  verifying  cost  and 
effectiveness  of  innovative  technologies  to  accelerate  market  penetration;  (3)  catalyzing 
partnerships  among  industry,  and  between  industry  and  government,,  to  focus  on  our  most 
pressing  problems;  and  (4)  accelerating  the  diffusion  and  transfer  of  innovative  technologies 
from  developers  to  users,  botli&  home  and  abroad.   The  initial  1995  ETI  request  brought  over 
1500  proposals  that  bear  on  one  or  more  of  these  focus  areas.    In  the  true  spirit  of  parmership, 
these  proposals  would  leverage  over  $1  billion  in  non-ETI  resources.;  , 

EPA  has  also  developed  an  exciting  new  program:  the  Common  Sense.  Initiative.   In 
:  six.p.ilot  industries,  EPA  will  work  with  mdustry  leaders,  state  and  local  officials,. and 
enviroiunentalists  to  help  fmd  ways. to  make  environmental  protection  work  "cleaner,- cheaper, 

and  smarter."'.  Z^'  -^ 'vO-.  :'~.^;'^>.--- '/-V-.  ..•-_'■-•;:-<.,.:..  .-^. .         •   >..'   .  . -^  ..  ::...:^: 

..The  Conmion  Sense  Initiatiye  is  a  fundamentally  different  vision  of  environmental.-. 
poli<7.  .The  current  U.S.  regulatory  system  addresses  air,  water,  and  land  separately,  frequently, 
shifting  and  shuffling  pollution  without  preventing  it   As  a  result,  we  end  up  with  too  little 
environmental  protection  at  too  great  a  cost.   Through  this  initiative,  EPA  will  bring  together 
federal,  state  and  local  government  representatives,  environmental  leaders  and  industry 
executives  to  examine  the  full  range  of  environmental  requirements  impacting  sbi  pilot 
industries.   These  sue  teams  will  look  for  opportunities  to  change  complicated  and  inconsistent 
environmental  regulations  into  comprehensive  strategies  for  environmental  protection.   The 
initiative  reflects  our  commitment  to  setting  strong  environmental  standards,  vAa\&  encouraging 
common  sense,  innovation,  and  flexibilify  in  how  they  are  met   The  goal:   a  cleaner 
environment  at  less  cost. 


It  is  critical  that  all  of  these  programs  fit  within  the  framework  .of  science. 


America's  Challenge:  A  New  Generation  of  Science 

In  the  past  twenty  years,  we  have  solved  some  of  our  most  obvious  environmental      : 
problems   —  we  no  longer  have  rivers  catching  on  fire;  our  skies  are  cleaner.    But  much 
remains  to  be  done.   70  million  Americans   -  one  in  four  —  still  live  in  areas  where  the  air    " 
does  not  meet  federal  air  quality  .standards;  forty  percent  of  our  rivers  and  lakes  are  not  suitable 
for  fishing  or  swimming;  thousands  of  people  fell  ill  in. Milwaukee  in  1993  from  contaminated    . 
drinking  water.     ,  •  "     ,.  ".,:..••.■.■•/  •  •  .'■ 

Despite  our  successes,  our  past  approach  to  developing  national  environmental  policy 
will  not  achieve  a  similar  level  of  success  in  the  future.   The  nation  now  faces  environmental 
challenges  that  the  past  approaches  cannot  resolve   —  challenges  that  are  related  to  less  obvious, 
but  more-  complex  and  diffuse  environmental  problems,  such  as  nonpoint  source  air  and  water 
pollution;  regional  problems,  such  as  the  contamination  of  large  parts  of  the  Florida  Everglades 
with  mercury;  and  global-scale  problems,  such  as  stratospheric  ozone  depletion.    At  the  same 
time,  the  scientific  challenges  are  compounded  by  comparable  challenges  in  the  economics  and 
management  of  proposed  solutions. 

.    Meeting  these  challenges  requires  a  more  integrated,  more  focused  national 
environmental  policy.   Good  environmental  policy  must  blend  many  ingredients  -—  economics 
and  social  and  legal  issues,  for  example   -  but  the  role  of  science  in  forging  this  policy  is 
critical.     Science  can  be  our  guide  as  we  confront  the  complex  environmental  challenges  of  the 
future.   To  answer  the  multitude  of  questions  that  will  arise  tomorrow,  we  need  a  new 
generation  of  environmental  science.    This  is.one  of  EPA's  goals  for  the  year  2015   -  to 
develop  the  science  base  to  help  resolve  these  complex  issues. 

National  Environmental  Strategy:  We  at  EPA  realize  that  we  alone  cannot  identify 
emerging  issues  and  generate  the  knowledge  that  is  needed  to  solve  local,  regional,  and  global 
environmental  problems.   To  be  effective,  EPA  must  work  collaboratively  with  other  federal  . 
iagencies  that  have  responsibilities  for  protecting  and  managing  the  environment.   We  must,    ,  -    . 
together  with  these  otiier  federal  agencies,  develop  a  coherent  national  research  and  science    . 
agenda  for  the  environment,  one  that  wall  organize  activities  and  set  priorities  across  the  federal 
government  ,       ■ 

For  these  reasons,,  EPA  is  a  very  active  participant  in  the  Committee  for  Environment 
and  Natural  Resources  (CENR),  established  under  the  auspices  of  the  President's  Science  and  . 
Technology  Council  (NSTQ  to  coordinate  all  federal  environment  and  natural  resources  science 
and  research  activities  and  to  improve  the  links  between  science  and  policy. 

EPA  developed  its  FY  1996  research  budget  in  accordance  with  the  goals  and  priorities 
developed  through  the  CENR.  CENR  provides  the  opportunity  to  shape  environmental  science 
and  research  priorities  across  the  federal  government  and  to  better  coordinate  environmental 
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research,  «4iich  will  help  us  ensure  that  the  research  conducted  by  odier  federal  agencies 
complements  EPA's  research  and  helps  us  meet  our  policy  goals. 

EPA*s  Vision       - 

I  share  your  concerns  about  the  need  for  long-range  planning  to  meet  the  scientific  and  v 
technical  challenges  of  tfie  next  twenty  years.   To  this  end,  I  have  started  duee  inter-related 
activities  to  better  focus  our  future  environmental  science  needs:  (1)  the  Environmental  Futures 
Study;  and  (2)  the  Environmental tjoals  Project;  and  the. (3)  EPALaboratory  Study;  .Let  me.'     -^ 
briefly  discus^' each  of  these  activides.  ■...!>,■.;! 

^     Futures  Study:  EPA,  and  U.S.  society,  is  often  'coming  from  bdiind"  in  .  ■;  r  ;  .'.\ 

environmental  protection,'  reacting  to  a  crisis  situation  rather  than  ^ticipating  fiibure  problems. ' 
To  help  our  scientists  and  decision-makers  plan  for  die  future  better,  I  asked  BPA's  Science 
Advisory  Board,  in  the  Spring  of  1993,'to:  •  •  .■   '•        - 

•  Examine  scientifically  sound  approaches  for  anticipating  environmental  problems 
that  might  emerge  in  the  next  five  to  thirty  years;  and 

•  Apply  the  most  promising  of  these  approaches  to  generate  a  first-cut  at  what 
those  problems  might  be.  "  " 

The  environmental  futures  project  is  an  attempt  to  identify  "over  the  horizon"  problems 
that  will  likely  confront  us  down  the  road.   The  SAB  has  been  looking  at  existing  trends, 
examining  developing  issues,  and  exploring  possible  activities,  and  has  consulted  with  a  diverse 
group  of  experts   from  academia,  industry,  and  public  and  private  groups.  The  SAB  explored  a 
variety  of  forecasting  mechanisms  and  developed  a  thoughtful  list  of  conditions  that  could 
emerge  by  the  year  2015  and  pose  significant  concerns  for  human  health  and  the  environment. 

The  Board  will  release  its  fmal  report.  Beyond  the  Horizon:  Using  Forecasting  to  Protect^ 
the  Environmental  Future  later  this  month.   It  will  contain  specific  suggestions  on  how  EPA  can 
systematically  prepare  itself  to  anUcipate  the  fitture.  We  will  provide-you  with  a  copy  of  this 
report  as  soon  as  it  is  available  — '  it  will  b»»me  an  important  tool  in  otir  continued  planning  . 
for  the  firture.   Their  first  recommendation  is  obvious,  but  particularly  relevant  to  this  •      ;  '  ■  .• 
discussion  of  the  future  of  environmental  science: .  'As  much  attention  should  be  given  to  '  '-' 
avoiding  future  environmental  problems  as  to  controlling  current  ones."    •  .    ' .  , 

■  ■    '  ''^■-  '  -     ■ 

Eavironmental  Goals  Project:   The  Environmental  Futures  Projea. attempts  to  develop 
analytical  methods  to  predict  emerging  problems;  the  Environmental  Goals  Project  defines 
where  we  are  headed  with  our  current  knowledge.   As  part  of  the  Goals  project  —  to  better 
understand  w^ere  environmental  protection  is  heading  —  I  have  held  a  series  of  meetings 
across  the  country  to  talk  about  our  country's  environmental  goals.   The  Environmental  Goals 
project  is  an  attempt  to  interact  with  a  broad  cross-section  of  the  American  public  in  order  to 
reach  consensus  on  a  set  of  goals  that  the  country  wants  to  achieve  in  the  area  of  environmental 
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protectioii.   These  meetings  have  been  extremely  valuable  :  -  and  .the  results  have,  become  a . 
part  of  the  broad  goals  I  have  established  for  the  coming  years: 

•  Keeping  people  healthy  by  providing  dean  air,  safe  wor1q)lace3,  and  a  safe  f9od 
and  drinking  water  supply.  Examples  include  reducing  childhood  exposure  tp  -  ? 
lead  and  reducing  the  use  of  hazankxis  agricultural  chemicals.  ^  -:\'  ;>.<.-■.  ' 

•  Sustaining  natural  systems  by  ensuring  that  human  activities  are"coiiq>atible  with 
natural  processes,  and  that  diverse  natural  systems  ve  able  to  support  economic 
development'for  years  to  come.  .  j-,'.;..,      '      '^   ,'    • 

•  .       iV«i«n/iRf /K>i/u<i0Rtwfore  environnieotal  problems  occur  by  protfaidiig  and  .^^^ . 

consuming  in  ways  that  will  not  create  burdens  for  the  fidure. ' '   .>'  f  >  .    r- 

Science  Vision:  EPA  Laboratory  Study:  Last  year,  I  commissioned  a  study  of  EPA's  . 

science  and  research  capabilities.  I  will  discuss  diese  recommendations  in  more  detail  later  in 
this  testimony.  We  are  now  implementing  the  reconmiendations  ifirom  this  study,  which  I  think 
will  fundamentally  reorient  EPA's  science  and  research  agenda  and  fiiture  directions.  ' 

To  effectively  tackle  the  enormous  environmental  challenges  ahead  of  .us,  I  believe  EPA 
needs  a  new  generation  of  environmental  science.   EPA's  new  science  efforts  will  need  to: 

•  Provide  the  scientific  leadership  to  catalyze  the  environmental  science  efforts  of 
other  federal  agencies; 

•  Engage  the  very  best  scientists  in  the  country  in  its  programs,  through 
partnerships  with  universities  and  industry;  .  -   >         .\  ^ 

•  Focus  on  developftig  and  nurturing  the  6nvironmental  sdefldsts- aiod  eogiiieers  of 
the  fiiture;  ;  ■  -     '      >  ^ 

•  Proiiiote.diedeyek^pineiit  andiiseof  costrefiective  ted)iipk)gieSr  pait^^ 
those  that xeducepoUution  at  the  source;  .• -'\  -  L/* .'- ^'^^^  •-■4^^^ 

•  Deyek^  mote  conipete  information  and  data  dxMt  dM^-iiiiplcts  of  poUutkm<Mi  . 
humans  and  on  ecosystems;  and  <:■:.-   ; .  \  -V       ^" 

-\^    ^  ■    ■        '■'  •'■      ■  ■ 

•  Charactmze  and  commuaicate  enviroimieiital  risks  mote  effectively.         ''.,    - 

This  new  generation  of  science  will  provide  the  luiderpimiiiigs  for  the  important 
enviroimiental  challmges  facing  us.  Let  me  tell  you  how  I  plan  to-make  these  goals  and  this 
science  vision  a  reklity. 


101 


E^'s  Commitiiient  to  Change: .  Our  First  St^  '  . 

M  you  can  see,  EPA  has  set  a  new  and  duillenging  vision  for  itself  aid  the  environment 
over  the  coming  years.  To  achieve  these  objectives,  EPA  must  move  beyond  reacting  to  tody's 
environmental  problems  to  woildng  \ndi  our  partners  to  anticqute  and  i«<event  pollution.  We 
must  transiticMi  from  piecemeal  solutions  to  a  more  impaled  environmental  rtspoiax  that 
utilizes  the  best  available  science.   And  in  all  our  activities,  EPA  must  ensure  equal  protection 
.for  all  and  effective  stewardshq)  of  resources.    ' 

In  the  past  two  yeari,J  have  taken  a  series  of  3cti6ai  that  arBvinoving  us  towards  Aese  - 
goals 'and  diis 'wion..  7  want  to  talk  about  two  isniestfaatbodiOMi^^  .■ 

OMioeriied  wifll:■■/^.•^'■;  :V -iy  r-iv'.^-'- "^-v^  ••-■'■.:;  ■^■'.^-  •'■■/'•:-'■'' ••^"■:.-'\'-;-r      •'■■;•  ' 

•. '  -  Quality  scienbe  for^quality  dedsions;  and  '■  "^  v 

•'    .;  Riskassesionenttofocm  onthe  mostinqiKXtantprbblems;^  V.    V    .^^^^  ^^^ ;;  :-^ 

Quality  Sdaioe  for  Quality  Dedsions:   Using  the  best  available  sdence  in  EPA  dedsioiis      -. 

In  its  1993  report:  Researdi  to  Protect.  Restore,  and  Manage  the  Environment,  die 
National  Researdi  Council  stated  that  "Environmental  policy,  both  legislative  and  regulatory,  is 
often  produced  widiput  benefit  of  the  best  science  available.   Scientists  often  pursue  research 
programs  widiout  adequate  consideration  for  the  poii^-inaken  who  must  make  poli(7  in  the 
face  of  inadequate  information  and  understanding."   The  NRC  cited  an  issue  that  EPA  has  been 
wrestling  widi  for  its  entire  existence:  how  do  we  focus  EPA's  sdence  on  areas  that  he^  policy- 
makers make  decisions,  ensure  ^^-qiiality  science,  and  incorporate  an  imderstanding  of  .good 
sdende  into  oiir  policy-making  process? '" .  '     >  ■     :  ■    ■-      / 

In  the  past  year,  I  have  b^un'  a  variety  of  activities  diat  address  Ais  issue,  and  that,'! 
hc^/wiUgoalongw^ty  toward  iiutigating  jUbesecoiKenisl^:^^^-^ ';;^       ;""  ^    .• 

•  EstabUshing  an  Ageoqr-wide  Sdencie  PoGcy  Coiuicfl  lb  address  iKienoe  policy 
.  issues  diat  go  beyoiid  ref^o^OTprognm'ofiBcelioaiKbnes;  .  \- 

•  {      Reforming  EPA's  nilcniiddag  prooes  to  betted  incocpoHte  jdeboe  and  din 

■■\-.- -j-^^V^--;;"  intoihe'Ageo^^ruleinakingis;  and- - -^^'rr^^^  iV  ' 

•  Ebq[Hu'ding  sdentifkpartacrsliipswidi  the  outside  acadeoK  and  ^^ 
community.    ,'     ^  „;'■':";  =  ''•••■•  ■' 

As  an  exanple  of  partnerships,.  EPA  is  woridng  widi  sdentists  ftota  the  federal 
government,  die  private  sector,  states,  and  die  Canadian  govetunient  to  develop  a  North 
American  research  plan  for  tropospheric  ozone.  Hiis  plan,  and  die  re3earcfa  that  .evolves  out  of 
diis  plan,  will  help  solve  the  problems  highlighted  by  die  National  Acadepty  of  Sdeooes  report 
on  ozone.  Anodio'  excellent  example  is  EPA's  dioxin  reassessment,  where  we  have  coordinated 
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with  outside  scientists  to  ensure  that  the  most-up-to-date  infbnnation  and  analysis  is  used  in  this 
reassessmenL 

In  diis  testiinony,  I  want  to  emphasize  our  realignment  of  EPA's  science  and  research 
capabilities,  because  I  think  it  is  fimdamental  to  the  future  of  science  at  EPA. 

Realignment  of  EPA's  Research  Program  ° 

EPA  is  now  in  the  middle  of  a  significant  restracturing  which  I  diink  will  pave  the  w:^  ■ 
to  hmdamentally  reorienting  EPA'i  science  and  research  agebda  and  future  directions.   This  ' 
effort  began  widi  a  reexamination  of  the  structure  and  foois  of  our  research  program,  as  part  of 
an  ongoing  effort  to  iiiq>rove  the  quali^  of  EPA  sdeoce  and  to  expand  ^le  range,  effideoc^, 
and  effectiveness  of  the  approaches  and  tools  availableto  mitigate  and  solve  our  nation's    .  -z  ■■■■■■ 
enviroimiental  problems.   As  part  of  this  effort,  EPA  last  year  concluded  a  study  of  all  of     ' 
EPA's  research  and  technical  support  laboratories.  \ 

The  ElPA  Laboratory  Study  proposed  major  new  directions  for  EPA's  science  and 
research  programs.   Oiie  important  issue  that  emerged,  from  this  study  is  the  understanding  that 
EPA  research,  development,  and  technical  services  must  continue  to  promote  risk  assessment 
and  risk  management  as  the  principle  that  drives  priority  setting.   As  a  result,  we  have  changed 
the  way  in  which  we  will  decide  what  science  and  research  to  do:   we  will  give  priority  to 
research  that  will  have  the  greatest  impact  on  reducing  the  uncertainty  in  risk  assessments,  and 
on  facilitating  risk  management 

We  are  now  taking  th^^teps  recommended  in  the  study  and  changing  many  aspects  of 
our  research  program,  primarily  conducted  within  our  Office  of  Research  and  I>evelopment 
(ORD).   Three  integrated  actions  have  emerged  from  EPA's  Laboratory  Study: 

.1.  Relevant  Research:   Hrst,  EPA  intends  to  change  its  researdi  program  so  that  50% 
of  EPA's  research  dollars  go  to  support  long-term  research,  so  tliat  we  can  better 
identify  environmental  problems,  and  get  eariy  warning  of  tomorrow's  problems.   The 
remaining  S0%  of  the  Agency's  researdi  dollars  will  be  used  to  vigorously  si^port  the 
'  sailed  research  and  implementation  requirements  of  die  r^ulatory  programs  aod    '  -- 
.'    , '  ■  regions.  This  reallocation  reqwnds  to  the  recognition  dut  research  to  meet  immfdiate  '' 
.  "^^needs  must  be  balanced  against  a  stable,  fimdamental  research  program  designed  to   .  ; <■ 
'  provide  solutions  for  the  eoyironniental  problems  of  the  fidure. 

4fj*  '  ' 

■    2.  Scientific  ExceOence:  Second,  because  effective  environmental  policies  rely  on 
-  soimd  science,  EPA  is  committed  to  providing  the  best  possible  products  in  the  areas  of 
research,  development,  and  technical  support.  We  have  embarked  on  a  series  of 
initiatives  designed  to  enhance  the  quality  of  our  science.   Many  of  ihese  initiatives 
involve  str^gthening  our  partnerships  and  relationships  with  the  academic  community. 
They  include: 
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Enhanoed  peer  review:  Ooe'pf  the  most  important  iienis  oo  niy  agenda  is  to 
enhanpe  EPA's-use  of  peer  review.  In^artial  peer  review  js  critical  to  tlie 
success  of  our  sdence.   In  June  I  eJBablished  a  new  peer  review  policy  that 
affects  every  offke  within  EPA.  Peer  review  will  be  expanded  and  strengthened 
duougbout  EPA,  so  that  all  miyor  scientific  documents  will  undergo  peer  review. 
This  will  ensure  that  our  decisions  are  baaed  on  dte  best  science  possible.  We 
are  abc  revising  our  {vooesses  for  deciding  what  we  do  and  howuve  do  it,  as 
well  as  bow  we.review  our  Jaboratories.  We  are  formally. working  widi  the    ^ 
National  Science  Foundation  (NSF)  and  die  NaticMial  Researdi  Council  (NRQ  on 
these  peer  r^vieiw'ptooesses.  .      '         '  •    _,    . 

An  expanded  gran^  program:  To,  take  advantage  oftte  ei^ertise  and    : ; 
creativity  of  the  academic  and  non-governmental  researdi  community,'  EPA  is    '.: 
ejqunding,  over  the  next  diree  years,  its  program  Av  extranmral  researdi  grants.  ^ 
The  funding  level  for  the  program  will  be  an  estimated  $44  nullion  in  fiscal  year 
1995  (up  fiom  $22  million  in  1994)  and  is  expected  to  grow  fortber  in 
subsequent  years  -with  tlie  goal  of  adiieving  an  annual  fonding  level  of  $100. ; 
million.    EPA  is  woridng  in  partnership  with  die  NSF  to  jointly  solicit  and 
evaluate  proposals  under  this  program.   It  is  anticipated  that  this  partnershq)  widi 
die  NSF  will  lead  to  joint  funding  for  innovative  researdi  in  environmental 
science  and  engineering,  and  environmentally  related  social  science  research, 
such  as  contingent  valuation  and  risk  communication. 


•  Graduate  fellow^ip  program:  EPA. is  establishing  a  nationally  competitive, 

peer-reviewied  graduate  fellowship  program  in  academic  disciplines  relevant  to , 
die  environment    Both  the  public  and  the  pdvate  sector  will  need -a  steady    . 
stream  of  well-trained  environmental  specialists  if  our  sod^  is  to  meet  die  / 
.      environmental  diallenges;  of  the  fidme'.  The  goal  is  to  fund  at  least  100  ,  ^      . 
teUowships  in  199S,  200  in  1996,  and  300  in  1997.  Tliese  fellowshq)s  will  .  \ 
defi^ay  mott  of  the  costs  assodated  witfi  advanced  stuity  leading  Id  die  naasters  or 

3.  HtstnictBriiig  -idid  .SirraniftiiBf  Third,^  EPA  is  conaoBdating  its  12  national . 
research  laboratories  into  3  Natioaal  Laboraiocies  and  2  Nadonal  Ceaten,  to  better .. 
address  die  risk  assesanjeiir/risk  maiageoient  paradigm  diat  is  fimdamental  .tt>  tfiie; : 
.Agenqr'jS,niifiJoa.--thqr-'arB:'/.;v- : ':: : - 

National  HeaMi  and  Enviranmental  Efifoctx  Reaeardh  Laboratory 
National  Exposure  Researdi  Lidwratoty   . , 
National  Ride  Management  Labonlixy 
National  Center  for  Environmental  Assessment  .. 
National  Center  for  Envirpomeotal  Reaearcfa. 
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EPA  is  decentralizing  research  management  and  administration,  and  streamlining 
headquarters*  operations.   This  reorganization  better  aligns  laboratory  missions, 
providing  organization  of  EPA's  research  on  a  multi-media,  multi-stressor  basis 
involving  both  human  and  ecological  risks^ 

These  changes  are  far-reaching,  integrated  actkms  that  will  provide  EPA  and  liie  mtioa 
with  better  science,  better  dedsions;  and  belter  environmental  protection.  ~    . 

Risk  Assessment:  Fooisiiis  oo  the  most  important  problems 

As  always,  it  is  im|>ortaitt  to  ensure  that  our  scarce  resources  are  focused  on  the  most 
important  environmental  problems.   Risk  asse»<nient  is  one  of  die  tools  we  use  to  set  tliese 
priorities.  .     .  .      . 

How  do  we  define  risk  assessment?   Risk  assessment  is  the  process  used  to  diaracterize    . 
and  quantify  the  potential  adverse  human  healdi  effects  —  and  ecological  efiects   —  of 
environmental  contamination.    In  risk  assessment,  information  about  the  toxicify  of  a 
contaminant  is  combined  with  information  on  human  exposure  to  that  contaminant  to  produce  an 
estimate  of  risk.   Risk  assessment  is  key  to  determining  which  environmental  problems  pose  the 
greatest  risks  to  human  health  and  the  environment,  helping  policy  makers  better  direct  policies^ 
and  regulations  to  achieve  the  greatest  risk  reduction.   M  you  can  see  from  our  reorganization 
plans,  risk  assessment  is  a  critical  principle  for  EPA's  research  and  science  program. 

Risk  assessment  .has  always  been  the  focus  of  much  debate:   What  is  it?  How  is  it  used? 
How  do  we  communicate  risks  to  the,  public?  More  dian  a  decade  into  the  debate,  dbie  . 

controversy  over  risk  assessment  shows  no  signs  of  lessening,  and  has  spilled  over  into 
proposed  legislation.   Congress  introduced  ntore  than  10  bills  in  the  last  legislative  session  Aat 
either  focus  on  risk  assessment  or  have  a  significant  section  devoted  to  risk  assessment 

I'd  lite  to  talk  with  you  about  how  we  at  EPA  view  risk  assessment  and  what  we  are 
curreittly  doing  to  iiiq>rove  the  process. 

Throu^out  die  past  decade,.  EPA  and  the  other  regulatory  agencies  have  established  risk 
assessment  as  a  systematic  w^  to  consider  and  weigh  environ-  mental  data,  showing  its ' 
strengdis  and  limitations.  Risk  assessment  has  come  to  provide  a  consistent  methodology, 
however  contentious,  for  evaluating  qualitative  and  qnanlitalive  risks.  Risk  assessing  is  now 
used  at  all  leveb  of  tl(e;federal  government  — .  to  set  pricMities,  to  develop  environmental 
standards,  and  to  develop  appropriate  risk  reduction  activities. 

EPA  has  been  a  world  leader  in  tlie  sdence  of  risk  assessment,  and  die  use  of  risk 
assessment  to  make  dedsions.   We  at  EPA  view  risk  assessment  as  one  of  die  most  valuable 
tools  in  our  efforts'  to  protect  public  health  and  die  enviroiunenL   Jt  b  a  tool  that  will  play  a 
strategic  part  in  shaping  environmental  policy  decisions  for  years  to  come. 
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But  risk  asaessment  is  a  rfeladvely  new  and  rapidly  develoiping  sdenoe,  and  our  medwds 
must  evolve  as  our  understanding  grows.  Risk  assessment  is  by  nature  a  dynamic,  complex  and 
ever-evotving  process.   New  information  and  new  pec^iectives  Aould  —    andwill  — 
continue  to  shape  the  risk  assessment  [Koceis. 

As  public  commeirts  on  guidelines  and  odier  poliqr  issues  involving  risk  assessment  are  recdved 
and  evahiated,  we  expea  to  make  continBal  changes  in  dhis  evohitionary  process. 
Strengdiening  the  risk  assessment  process  is  integral  to  acfaievmg  EPA's  strategic  goals. 

EPA  has  been  an  active  participant  in  die  ongoing  ddMte  about  risk  assessment  We  are 
very  aware  of  the  issues  and  problems  surrounding  risk  assessment,  /and  are  taking  adion  to  deal 
with  these  problems.  We  now  have  a  series  of  actioos  undenwy  mchiding: 


"  ;' •-         Revising  Cancer  Guidelines,  to  t^dce  into  account  the  most  recent  scientific 
'  riiinlfitig  on  cancer.     '   .■ 

»■  Devdoping  Clearer  Rbk  Characterizatioa  GkiideCnes,  to  give  EPA  managers 

and  die  public  a  clearer  picture  of  die  nature  of  tibe  information  used  in  the  risk 
assessment,  the  data  gaps,  die  uncertainties  involved,- and  the  assunq>tions  that 
were  made.   The  guidelines  are  designed  to  carefully. sq>arate  science  decisions 
from  policy.  .    ' 

►         Refocusing  our  Risk  Assessment  Research,  to  work  towards  reducing  the 
uncertainties  in  risk  assessment  and  imprOvinguHir  took  for  managing 
■'         '      .     environmental  ffbblems.  '  ' 

»-         Expanding  EPA'sFWunework  for  Eoptogkal  Risk  jAssessment,  to  improve  0^ 
-.  *   '  ability  to  address  risks  to  ecosystems  in  a  consistent  way.  ■=  <'-    ^ 

■..>■         Improving  IRIS,  tbi  Lit^rated  Risk  Information  System,  to  enhance  the  peer 
review  of  IRIS  data. 

-  >>         Revising  Rc^blatoqr  Impact  GaideGnes  to  incorporate  the  latest  eoooomic 
niedKxfok>gies,'wfaidi  wiU  improve  our  ability  to  o(Rmnunicate  the  costs  and  , 
benefits  of  Agency  i^^ulatcHy;actions.     . 

^         Directm^  greater  attentioa  to  nooeanccr  hcaitli  risics,  mchidhig  devek^mdital 
and  reproductive- toxicity,  neurotoxicity,  and  odier  efiGeds. 

We  believe  diat  sound  science  is  essential  to  effective  dedskMHoaking.   Risk  assessmeant 
is  a  particularly  important  tool  in  making  decisions  that  would  reduce  risks  to  healdi,  safety,  and 
the  environment,  b  is  a  tool  we  use  in  most  of  our  major  regulatory  dedswns.  In  making 
nugor  regulatory  decisions,  the  Administration  supports  risk  asseumeot  Ipgislation  that  assures 
fait,  effective  and  affordable  use  of  risk  assessment 
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Fuither,  we  believe  that  risk  assessment  should  provide  the  decision-tnaker  and  the 
affected  public  with  a  meaningful  understanding  of  the  risks  addressed  and  the  assumptions  and 
uncertainties  inherent  in  the  assessment    The  science  used  in  risk  assessments  should  undergo 
appropriate  peer  review  and  be  communicated  clearly  to  the  public.   We  have  taken  and  will 
continue  to  take  steps  to  assure  our  risk  assessments  meet  these  goals. 

While  we  can  support  legislation  that  meets  these  goals,  we  caution  against  legislative 
proposals  that  could  freeze  science  and  unnecessarily  delay  actions  needed  to  protect  our 
citizens.   In  addition,  the  resources  directed  to  a  particular  assessment  should  be  commensurate 
with  die  significance  of  the  action. '  And  all  our  dedsions  should  be  based  on  common  sense. 

We  look  forward  to  continuing  to  work  widi  the  Congress  on  d\is  issue  over  the  coming 
legislative  session. 


Working  Together:   The  Federal  Government's  Role  in  Science 

As  you  can  see,  we  at  EPA  are  changing  the  way  we  work  to  keep  pace  with  the  times. 
I  have  told  you  about  some  of  our  new  initiatives,  and  I  realize  that  many  more  opportunities 
exist  to  increase  partnerships,  promote  common  sense,  and  develop  our  science  capabilities. 
One  of  these  opportunities  is  within  the  federal  government,  vMch  has  a  critical  role  in 
fostering  the  science  necessary  to  protect  our  environment.   Through  the  CENR,  the  entire 
federal  science  and  research  structure  is  working  together  to  achieve  our  ambitious  goals. 

The  other  opportunity  ist'W)rking  together  with  Congress  to  ensure  that  economic 
prosperity  and  environmental  protection  go  hand  in  hand.   Joining  together  is  not  a  matter  of 
choice,  it  is  a  necessity.   We  all  breathe  the  same  air,  drink  the  same  water,  and  work  and  play 
in  the  same  environment.    If  we  join  together,  we  can  take  the  common-sense  steps  we  need  to 
take  —  and  be  proud  to  pass  along  a  safe,  clean  world  to  our  children  and  our  children's 
children.   We  look  forward  to  working  widi  you  and  your  staff  to  accomplish  this. 

-  Hiank  you.  ■  .    ^ 
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The  Chairman.  Thank  you  very  much,  Ms.  Browner,  for  your 
statement. 
We  will  now  move  to  Dr.  Lane. 

STATEMENT  OF  THE  HONORABLE  NEAL  F.  LANE,  DIRECTOR, 
NATIONAL  SCIENCE  FOUNDATION 

Mr.  Lane.  Thank  you,  Mr.  Chairman,  Congressman  Brown, 
Members  of  the  committee.  I  very  much  appreciate  the  opportunity 
to  participate  in  today's  hearing. 

I  would  like  to  ask  permission  that  my  extended  remarks  be  in- 
cluded in  the  record. 

The  Chairman.  Without  objection. 

Mr.  Lane.  A  hearing  on  the  future,  with  the  specific  focus  on  the 
role  that  science  and  technology  will  play  in  the  future,  seems  a 
particularly  appropriate  way  to  begin  a  new  Congress  and  a  new 
year.  I  am  especially  pleased  to  be  participating  in  this  hearing 
with  my  colleagues  from  the  other  agencies  because  we  work  close- 
ly together  through  the  National  Science  and  Technology  Council 
to  coordinate  our  efforts  as  part  of  the  administration's  science  and 
technology  team. 

The  National  Science  Foundation's  role  in  the  support  of  science 
and  fundamental  engineering  research  and  education  spans  the 
past  45  years.  We  are  the  only  national  institution  that  is  man- 
dated to  support  research  across  the  full  range  of  scientific  dis- 
ciplines. In  carrying  out  that  mission,  which  will  be  as  important 
in  20  years  as  it  is  now,  NSF  helps  to  support  comprehensively  the 
underlying  research  enterprise  that  the  various  federal  agencies 
and  U.S.  industry  draw  upon  to  achieve  their  specific  objectives. 

Science — and  I  will  include  fundamental  engineering  as  science — 
is  not  about  the  future.  It  is  the  future.  And  while  we  surely  cannot 
forecast  where  and  when  discoveries  will  be  made,  research  in 
science  provides  a  process  and  a  perspective  which  historically  has 
produced  new  knowledge  that  has  proven  to  be  vital  and  diversely 
useful  to  sustaining  this  Nation  on  a  successful  path. 

As  America's  comprehensive  national  institution  established  to 
promote  and  enhance  all  fields  of  science,  NSF  has  a  pivotal  role 
to  play  here.  Our  recently  completed  strategic  plan,  entitled  NSF 
in  a  Changing  World,  sets  three  long-range  goals  for  science  which 
I  will  abbreviate  as  world  leadership,  knowledge  and  service  to  so- 
ciety, and  excellence  in  education  at  all  levels.  I  would  like  to  brief- 
ly highlight  each  of  these. 

World  leadership  in  scientific  research  does  not  naively  assume 
that  only  America  has  top-notch  scientists.  That  is  not  correct  that 
we  are  the  only  Nation  to  have  top-notch  scientists.  Rather,  it  is 
a  goal  to  articulate  the  need  for  our  Nation  to  be  on  the  cutting 
edge,  the  frontier,  in  all  important  fields. 

We  cannot  expect  to  win  all  the  Nobel  Prizes,  but  we  should  as- 
pire always  to  be  a  major  player  in  all  fields  of  science.  Striving 
to  attain  this  goal  will  help  protect  the  broadest  range  of  options 
for  our  economic  and  national  security. 

Scientific  knowledge  in  service  to  society,  our  second  goal,  recog- 
nizes that  science  is  integral  to  life  on  the  planet  today,  a  world 
very  much  predicated  on  and  powered  by  science  and  technology. 
Thus,  we  cannot  afford  to  hold  science  separate  and  autonomous 
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from  our  everyday  lives.  Our  Nation,  indeed  every  society,  has  real 
needs  and  real  problems,  and  science  must  toil  in  those  trenches 
as  a  partner  in  finding  solutions. 

Progress  toward  these  first  two  goals,  world  leadership  and 
knowledge  in  service  to  society,  presents  us  with  the  third  goal,  ex- 
cellence in  education  at  all  levels  for  a  technologically  literate  soci- 
ety. Science  education  in  our  schools  should  strive  to  make  stu- 
dents, the  children,  the  grandchildren  Dan  Goldin  talked  about,  not 
only  science  conversant  but  also  science  participatory.  If  there  is 
any  surefire  way  to  integrate  science  into  society,  it  is  to  build 
science  confidence  in  young  people  through  their  own  experimen- 
tation, their  own  analysis,  their  own  questioning,  their  own  mis- 
takes. Over  the  years  and  in  a  bipartisan  fashion  this  committee 
has  been  instrumental  in  providing  strong  support  for  our  science 
and  engineering  programs  at  the  pre-college,  undergraduate  and 
graduate  levels. 

With  these  three  overarching  goals  to  guide  our  progress  and 
perspective,  we  at  the  National  Science  Foundation  are  confident 
that  holding  firmly  to  the  notion  that  science  is  the  future  will 
move  us  steadfastly  into  the  21st  century  and  beyond. 

As  an  institution,  NSF  represents  about  3  percent  of  all  the  Fed- 
eral R&D  investments.  However,  we  support  almost  half  of  the  Na- 
tion's nonmedical  research  conducted  at  our  academic  institutions, 
and  we  provide  30  percent  of  the  Federal  support  for  math  and 
science  education. 

Recently,  the  leadership  role  of  the  United  States  in  science  and 
technology  has  been  put  to  new  tests.  Over  the  last  five  years,  com- 
mencing with  the  fall  of  the  Berlin  Wall,  America  has  been  adjust- 
ing to  a  new  world  position  and  defining  a  new  national  direction. 
This  hearing  and  the  work  of  the  Committee  on  Science  is  obvi- 
ously an  important  part  of  that  ongoing  process.  These  next  few 
years  will  be  a  period  of  transition  in  which  our  Nation  will  have 
the  opportunity  to  build  on  our  past  successes  in  science  and  tech- 
nology while  embracing  new  goals  and  perspectives. 

Taxpayer-funded  research  focusing  on  answers  to  fundamental 
questions  that  defy  our  ability  to  predict  outcomes,  of  which  NSF 
is  the  primary  overall  supporter,  is  not  mutually  exclusive  of  re- 
search that  has  a  conscious  relationship  to  the  Nation's  priorities 
and  societal  needs. 

The  eminent  scholar,  Donald  Stokes,  in  his  work  in  progress  en- 
titled, Pasteur's  Quadrant,  writes:  'The  annals  of  research  so  often 
record  scientific  advances  simultaneously  driven  by  the  quest  for 
both  understanding  and  use  that  we  are  increasingly  led  to  ask 
how  it  came  to  be  so  widely  believed  that  these  goals  are  inevitably 
in  tension  and  that  the  categories  of  basic  and  applied  science  are 
radically  separated." 

The  title  of  the  work  comes  from  the  example  of  the  French  sci- 
entist Pasteur  who,  as  we  all  know,  was  influenced  by  public 
health  and  commercial  goals  throughout  his  stellar  career  in  micro- 
biology. 

One  might  say  Pasteur  engaged  in  use-inspired  research,  to  use 
Donald  Stokes'  term.  This  does  not  mean  that  we  should  adopt  a 
narrowly  directed  agenda  of  targeted  research — that  would  be  a 
mistake — but  rather  a  program  of  science  and  engineering  research 
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that  clearly  is  in  and  for  the  national  interest  in  its  most  com- 
prehensive interpretation. 

To  my  mind,  the  question  is  not  where  is  the  dividing  line  be- 
tween science  and  technology  or  between  basic  and  applied  re- 
search but  rather  how  do  we  take  better  advantage  of  this  inter- 
relationship which  is  very  real  and  very  substantial  in  order  for  the 
Nation  to  reap  the  greatest  benefits  from  its  investment  in  science 
and  technology.  This  is  the  question  which  all  of  us— the  Federal 
R&D  agencies,  the  Congress,  this  committee  and  the  public  we 
serve — must  address  and  answer. 

Let  me  conclude  by  noting  that  if  you  were  to  ask  me  to  specu- 
late on  where  the  search  for  the  big,  unanswered  questions  in 
science  and  engineering  will  take  us  in  the  next  20  years  it  would 
not  be  false  modesty  if  I  said  I  haven't  the  slightest  idea.  The  his- 
torical record  shows  that  those  who  have  made  such  predictions  in 
the  past— scientists  and  scholars  of  high  acclaim,  names  familiar  to 
all  of  us — have  been  notoriously  wrong — proud  but  wrong. 

On  the  other  hand,  I  am  confident  that  a  process  genuinely  root- 
ed in  the  quest  for  new  knowledge,  while  cognizant  of  its  integral 
role  in  society,  will  bring  us  predictable  and  solid  success. 

Mr.  Chairman,  NSF  appreciates  the  strong  support  you,  Con- 
gressman Brown  and  the  other  Members  of  the  committee  have 
given  us  over  the  years.  I  look  forward  to  the  continuation  of  a  very 
close  working  relationship  with  the  committee  as  we  plan  together 
to  ensure  the  best  possible  return  to  the  Nation  on  its  investment 
in  NSF. 

Thank  you. 

[The  prepared  statement  of  Mr.  Lane  follows:] 
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Mr.  Chairman,  Congressman  Brown,  and  Members  of  the  Committee,  thank  you  for  the 
opportunity  to  participate  in  today's  hearing.  A  hearing  on  the  future,  with  a  specific 
focus  on  tile  role  that  science  and  technology  will  play  in  that  future,  seems  a 
particularly  appropriate  way  to  begin  a  new  Congress  and  the  new  year.  I  am 
especially  pleased  to  be  participating  in  this  hearing  with  my  colleagues  from  the  other 
agencies  because  we  all  work  together  as  part  of  the  Administration's  science  and 
technology  team. 

Clues  to  the  future  can  often  be  found  in  an  examination  of  the  past,  and  my  testimony 
this  moming  will  begin  with  a  brief  summary  of  the  evolution  of  NSF's  role  in  the  support 
of  research  and  education  over  the  past  45  years.  It  is  important  to  appreciate  that  in 
carrying  out  this  role,  NSF  helps  support  the  underlying  research  enterprise  that  the 
various  Federal  agencies  and  industry  draw  upon  to  accomplish  their  objectives.  NSF 
represents  only  about  3  percent  of  all  Federal  R&D  expenditures,  however  we  support 
almost  half  (48%)  of  the  nation'is  non-medical  basic  research  conducted  at  academic 
institutions  and  we  provide  30  percent  of  the  Federal  support  for  math  and  science 
education. 

In  my  testimony  this  moming  I  will  provide  a  brief  historical  overview  of  the  Foundation 
followed  by  some  remarks  on  how  changes  in  recent  years  have  affected  NSF  and  how 
our  strategic  planning  process  is  preparing  us  for  the  challenges  we  face. 

NSF  in  a  Changing  Worid 

The  mission  and  purpose  of  NSF  is  succinctly  stated  in  the  opening  of  the  National 
Science  Foundation  Act  of  1950,  which  states  that  the  agency  is  established: 
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To  promote  the  progress  of  science;  to  advance  the  national  health, 
prosperity  and  welfare;  to  secure  the  national  defense  .... 

Over  the  years  NSF  has  supported  these  goals  by  seeking  out  and  supporting  research 
based  on  the  best  ideas  from  the  most  qualified  people  -  as  judged  by  experts  in  their 
respective  fields  -  and  by  nurtuhng  the  nation's  future  scientific  and  technical  leaders. 
The  majority  of  our  research  support  has  gone,  and  continues  to  go,  to  individual 
investigators  and  small  groups  of  researchers.     Approximately  60  percent  of  the  total 
research  support  is  designated  for  individual  investigators  or  small  group  research 
projects. 

But  other  methods  for  supporting  research  and  education  activities  have  also  been 
developed,  including  the  establishment  of  national  research  facilities  such  as 
astronomical  observatories,  particle  accelerators,  and  supercomputing  centers.  We 
have  also  supported  research  through  center-based  activities  such  as 
Industry-University  Cooperative  Research  Centers,  Engineering  Research  Centers, 
Science  and  Technology  Centers,  Materials  Research  Laboratories,  Long-Term 
Ecological  Research  Centers,  and  Minority  Research  Centers  of  Excellence.     Our 
center-based  research  provides  a  setting  for  cross-disciplinary  activities  as  well  as  an 
opportunity  for  students  to  broaden  their  research  horizons  and  industrial  partners  to 
interact  with  first-rate  academic  researchers.  Industrial  participation  comes  in  many 
ways  ~  monetary  support,  advisory  activities,  and  help  in  identifying  problems  that 
cannot  be  solved  without  a  better  understanding  of  fundamental  scientific  and 
engineering  relationships.  The  centralized  mode  of  support  is  strictly  reserved  for  those 
activities  that  cannot  be  carried  out  efficiently  by  independent  investigators  or  small 
groups. 

Through  our  Experimental  Program  to  Stimulate  Competitive  Research  (EPSCOR),  the 
Foundation  has  helped  develop  the  academic  research  capabilities  of  states  which, 
historically,  have  been  less  competitive  than  most  others  in  obtaining  federal  research 
funding. 

Similarly,  we  have  introduced  new  approaches  to  improving  mathematics,  science, 
engineering,  and  technology  education,  most  recently  by  supporting  systemic  reform  at 
the  state,  city,  and  regional  level  rather  than  relying  on  piecemeal  changes  within  a 
single  subject  matter  or  individual  school. 

As  part  of  the  National  Performance  Review  activities,  NSF  is  also  providing 
government-wide  leadership  in  the  application  of  technology  to  the  receipt  and 
processing  of  proposals  and  the  management  of  Federal  research  and  education 
awards.    We  have  centralized  geographically  scattered  activities  into  a  "smart"  facility 
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to  reduce  operating  costs  and  we  have  implemented  a  program  of  continuous 
improvement  of  our  operations. 

These  innovative  collective  approaches  for  supporting  research  and  education  have 
come  about  because  the  research  and  education  communities  have  identified 
challenging  and  important  scientific  opportunities  that  simply  go  beyond  what  can  be 
tackled  by  an  individual  investigator  working  alone.  The  grovrth  in  support  of  more 
integrated  research  and  education  activities  in  such  "strategic"  areas  as  high 
perfonnance  computing  and  communications,  advanced  manufacturing  technology, 
global  change  and  environmental  research,  advanced  materials  and  processing, 
biotechnology,  and  science,  mathematics,  engineering,  and  technology  education  also 
reflects  the  benefits  of  multidisciplinary  approaches  to  problems. 

Let  me  give  you  an  example.  Developing  an  understanding  of  the  principles  underlying 
the  perfonmance  of  very  large  scale  computers  draws  on  expertise  in  areas  as  diverse 
as  mathematics,  electronics,  engineering,  human  factors,  cognitive  science,  and 
materials,  to  name  just  a  few.  To  go  a  step  further,  using  supercomputers  to  help 
understand  complex  scientific  problems  such  as  weather  forecasting  or  the  design  and 
synthesis  of  new  materials  brings  together  scientists  and  engineers  from  even  more 
disparate  backgrounds. 

An  illustration  of  the  convergence  of  knowledge  that  is  needed  to  understand  a  complex 
phenomenon  occurred  in  a  rapid  change  in  1982,  when  the  temperature  of  the  sea 
surface  along  the  coast  of  Peru  rose  4  degrees  Centigrade  (7°  F)  in  24  hours,  an 
astounding  rate  of  increase  for  tropical  Pacific  waters.  Over  the  next  six  months, 
regions  of  Peru  that  are  nonnally  dry  received  up  to  3  meters  (10  feet)  of  rain.  The 
Peruvian  fishery,  one  of  worid's  richest,  neariy  collapsed.   At  the  same  time  Eastern 
Australia  suffered  the  worst  drought  in  its  history  and  French  Polynesia,  an  area  that 
had  not  seen  a  typhoon  in  75  years,  was  hit  six  times  in  five  months. 

Global  losses  attributed  to  this  change  in  global  weather  pattems  were  in  excess  of  $8 
billion  and  1500  deaths.  Efforts  to  understand  and  possibly  predict  this  weather  cycle 
involved  oceanographers,  atmospheric  scientists,  climate  modeKrs,  and  software 
specialists,  among  others.  Research  supported  by  four  Federal  agencies  -  NSF, 
NOAA,  NASA  and  ONR  -  has  already  produced  models  useful  fo"  predictions  in 
forecasting  oscillations  in  the  El  Nino.  The  results  of  this  ongoing  work  are  being  used 
for  economic  and  environmental  planning  in  Peru,  Ecuador,  Brazil,  Australia,  India, 
China,  and  Ethiopia. 

NSF  has  developed  a  framework  that  stimulates  researchers  to  consider  their  work  in  a 
larger  context,  both  as  a  way  of  encouraging  the  types  of  interdisciplinary  efforts  that 


113 


occur  on  the  frontiers  of  science,  and  as  a  way  of  supporting  research  in  areas  that 
relate  to  national  concerns. 

Many  of  these  approaches  to  supporting  research  and  education  might  seem  exotic  to 
those  who  first  conceptualized  NSF.  Nevertheless,  I  think  that  our  current  efforts  would 
meet  with  their  strong  approval.  They  would  certainly  recognize  that  advances  in 
research  and  education  open  new  possibilities  for  innovative  programs.  They  would 
also  appreciate  that  unless  we  encourage  researchers  to  stretch  themselves  and  take 
risks,  we  will  miss  the  major  discoveries  that  revolutionize  science.  And  I  am  confident 
that  they  would  agree  that  along  with  a  commitment  to  excellence,  NSF  must  continue 
to  provide  the  leadership  necessary  to  promote  the  advancement  of  science  to  meet 
the  nation's  most  critical  needs  in  an  ever  changing  world. 

Recently  the  leadership  role  of  the  U.S.  in  science  and  technology  has  been  put  to  new 
tests.  Over  the  last  five  years,  commencing  with  the  fall  of  the  Beriin  Wall,  America  has 
been  adjusting  to  a  new  worid  position  and  defining  a  new  national  direction.  This 
hearing  and  the  work  of  this  Committee  is  an  important  part  of  this  process.  These  next 
few  years  are  a  period  of  transition  in  which  our  nation  has  the  opportunity  to  build  on 
past  successes  in  science  and  technology  while  embracing  new  goals  and 
perspectives. 

NSF  support  of  research  focuses  almost  exclusively  on  answers  to  fundamental 
questions  that  defy  our  ability  to  predict  the  outcomes.  Still,  it  is  'mportant  to  recognize 
that  taxpayer-funded  fundamental  research  can  and  should  have  a  conscious 
relationship  to  the  nation's  priorities  and  societal  needs.  This  doe-  not  mean  a  narrowly 
directed  agenda  of  targeted  research,  but  rather,  a  program  of  fundamental  science 
and  engineering  that  clearly  is  in  and  for  the  national  interest,  in  its  most 
comprehensive  interpretation.  I  believe  that  in  order  to  assess  the  quality  and 
effectiveness  of  this  program,  we  must  actively  involve  the  research  community  in 
helping  to  set  national  scientific  goals  and  identifying  special  areas  of  opportunity. 

It  was  fifty  years  ago  that  Vannevar  Bush  set  a  course  for  American  science  and 
engineering  in  his  small  but  powerful  treatise.  Science,  the  Endless  Frontier.  That  fifty 
year  period  took  us  through  the  Cold  War  and  has  given  us  a  solid  foundation  for 
providing  a  better  quality  of  life  in  the  post-Cold  War  era.  The  promise  of  NSF  that 
Bush  foresaw  is  being  fulfilled  today. 

Goals  for  the  Future 

Science,  as  we  all  know,  is  not  about  the  future  -  it  is  the  future.  !t  is  the  quest  for  new 
understandings  and  new  ways  of  doing  things.  It  solves  old  problems  and  sometimes 
uncovers  new  ones.  While  we  cannot  forecast  where  and  when  discoveries  will  be 
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made,  research  in  science  and  engineering  provides  a  process  and  a  perspective  which 
historically  has  produced  new  knowledge  that  has  proven  to  be  vital  and  diversely 
useful  for  the  future 

NSF  will  continue  to  play  a  pivotal  role  to  play  here.  Our  recently  completed  strategic 
plan,  entitled  NSF  in  a  Changing  World,  sets  the  following  long-range  goals: 

First,  enable  the  U.S.  to  uphold  a  position  of  world  leadership  in  all 
aspects  of  science,  mathematics,  and  engineenng; 

Second,  promote  the  discovery,  integration,  dissemination,  and 
employment  of  new  knowledge  in  service  to  society;  and 

Third,  achieve  excellence  in  U.S.  science,  mathematics,  engineering,  and 
technology  education  at  all  levels. 

The  first  goal,  upholding  a  position  of  world  leadership  in  areas  c>'  research  across  the 
board,  is  a  capstone  goal,  one  that  is  necessary  for  giving  the  nation  the  broadest 
range  of  options  in  determining  our  economic  future  and  providing;  for  our  national 
security  and  the  well-being  of  all  Americans. 

The  second  goal  notes  the  science  community's  responsibility  for  disseminating  the 
results  of  research,  for  showing  how  it  is  connected  to  both  ordinary  and  extraordinary 
concerns  and  how  it  can  be  put  to  use  for  the  public  good. 

Progress  toward  these  first  two  goals  -  world  leadership  and  knowledge  in  sen/ice  to 
society  -  requires  a  technologically  literate  public.  In  addition,  I  believe  the  need  for 
excellence  in  science,  mathematics,  engineering  and  technology  education  at  every 
level  will  only  grow  in  the  corning  years.  Science  education  in  our  schools  should  strive 
to  make  students  not  only  science  conversant  but  also  science  participatory.  If  there  is 
any  sure-fire  way  to  integrate  science  into  society  it  is  to  build  science  confidence  in 
young  people  through  their  own  experimentation,  analysis,  and  questioning.  Over  the 
years,  and  in  a  bipartisan  fashion,  this  Committee  has  been  instrumental  in  providing 
strong  support  for  our  science  and  engineering  education  programs  at  the  precollege. 
undergraduate,  and  graduate  levels. 

Core  Strategies  and  Values 

The  Foundation's  strategic  plan  also  provides  a  set  of  core  strategies  that  will  guide  our 
progress  toward  these  goals.  These  strategies  reaffirm  the  Foundation's  traditional 
support  of  merit  reviewed,  investigator  initiated  proposals.  But  they  also  recognize  that 
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in  the  future,  as  in  the  past,  NSF  will  develop,  change,  and  invent  new  methods  to  keep 
up  with  the  needs  of  the  research  community  and  the  country. 

The  first  strategy  is  the  development  of  intellectual  capital.  This  has  been  a  core 
mission  and  core  value  of  the  NSF  since  its  inception.  From  my  own  point  of  view  as  a 
working  scientist  for  many  years,  I  believe  that  NSF  has  done  this  job  exceptionally 
well.  Our  goal  at  the  Foundation  is  to  do  it  even  better.  In  particular,  we  can  improve 
our  efforts  by  broadening  the  base  to  include  more  women,  minorities,  and  individuals 
with  disabilities  as  active  participants  in  science,  engineering,  and  technology  fields. 
We  can  also  encourage  universities  and  colleges  to  consider  changes  in  their  curricula 
and  degree  programs  to  better  prepare  their  graduates  for  a  wide  range  of  career 
options. 

The  second  strategy  is  to  strengthen  the  physical  infrastructure.  Although  we  have  an 
outstanding  research  infrastructure  in  many  respects,  there  is  a  continual  need  to 
modernize  facilities  and  instruments,  to  set  priorities  for  the  next  generation  of 
instruments,  and  to  optimize  the  use  of  our  existing  infrastructure.  Out  of  researchers' 
efforts  to  carry  out  more  accurate  measurements  under  unusual  conditions  often  come 
new  technologies  important  to  industry  and  other  applications. 

The  third  strategy  is  to  integrate  research  and  education.  Too  often  we  fail  to  capitalize 
on  the  natural  connections  between  the  process  of  education  and  that  of  discovery,  just 
as  we  fail  to  recognize  the  complex  interdependence  of  fundamental  science  and  its 
uses  and  applications. 

The  fourth  strategy  for  implementing  our  goals  is  to  promote  partnerships.  NSF  has 
been  effective  in  developing  successful  partnerships  over  the  yeai-s.  These  have 
included  collaborative  efforts  with  the  academic  community,  with  industry,  with 
elementary  and  secondary  schools,  with  state  and  local  governments,  and  perhaps 
most  significantly  given  this  hearing,  with  other  Federal  agencies.    For  example,  NSF 
has  signed  a  Memorandum  of  Understanding  with  the  National  Institute  for  Standards 
and  Technology  to  coordinate  research  in  the  areas  of  materials,  chemical  science  and 
engineering,  and  manufacturing.  Each  partner  brings  its  unique  expertise  to  this 
arrangement  -  NSF  has  strong  ties  with  the  academic  research  community  and  a 
tradition  of  supporting  discovery.  NIST  has  connections  with  the  private  sector  and 
experience  in  responding  to  the  needs  of  industry. 

Our  approach  to  these  partnerships  has  emphasized  shared  investments,  shared  risks, 
and  shared  benefits.    Our  partnerships  have  also  taught  us  about  the  complex 
relationships  that  exist  among  research,  education,  technology,  industry,  and  other 
government  programs.  They  have  allowed  us  to  coordinate  our  programs  and  share 
our  strengths.    We  have  formal  agreements  to  coordinate  and  collaborate  with  virtually 
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every  agency  involved  in  research  activities.  In  this  regard,  I  would  point  to  the  National 
Science  and  Technology  Council  as  a  place  where  agencies  can  work  together  to 
establish  research  priorities,  foster  partnerships,  develop  and  facilitate  cooperation,  and 
avoid  duplication. 

One  of  the  most  important  lessons  we  have  learned  comes  from  NSF's  partnerships 
with  industry.  These  have  taught  us  that  industry  recognizes  the  need  to  create  new 
knowledge,  even  in  esoteric  areas,  and  that  the  new  knowledge  almost  always 
stimulates  new  ways  of  thinking  about  existing  technology.  For  example,  research  on 
the  fundamental  nature  of  fluids  passing  through  small  openings  involves  a  host  of 
problems  related  to  pressure,  viscosity,  flow  rates,  particle  deflection,  and  dispersal 
patterns.  The  industrial  partner  at  Engineering  Research  Center  at  Purdue  University 
initially  most  interested  in  this  line  of  research  was  involved  in  spray  painting.  But 
perhaps  the  biggest  benefactor  the  research  was  Cummins,  a  company  that  makes 
diesel  engines,  because  the  same  fundamental  principles  are  important  for  fuel 
injection  systems.  Not  only  was  Cummins  able  to  use  this  research  to  improve  their 
own  engines,  they  used  it  to  develop  fuel  injection  systems  that  o"erseas  engine 
manufacturers  use.  This  is  the  kind  of  interaction  that  can  result  when  you  make  the 
kinds  of  people-to-people  connections  that  our  programs  encourage. 

The  eminent  scholar,  Donald  Stokes,  in  his  woric-in-progress  entitled  Pasteur's 
Quadrant,  writes  "The  annals  of  research  so  often  record  scientific  advances 
simultaneously  driven  by  the  quest  for  both  understanding  and  use,  that  we  are 
increasingly  led  to  ask  how  it  came  to  be  so  widely  believed  that  these  goals  are 
inevitably  in  tension  and  that  the  categories  of  basic  and  applied  science  are  radically 
separated."  The  title  of  Stokes'  woric  comes  from  the  example  of  the  French  scientist 
Pasteur,  who,  as  we  all  know,  was  influenced  by  public  health  and  commercial  goals 
throughout  his  stellar  career  in  microbiology. 

To  my  mind,  the  question  is  riot,  where  the  dividing  lines  are  between  science  and 
technology,  or  between  basic  and  applied  research,  but  rather  how  do  we  take  better 
advantage  of  the  interrelationships  in  order  for  the  nation  to  reap  the  full  benefits  of  its 
integrated  investment  in  science  and  technology?  This  is  a  question  that  all  of  us  -  the 
Federal  R&D  agencies,  Congress,  this  Committee,  and  the  public  we  serve  must 
address. 

Related  to  this  theme  of  integration  is  the  idea  that  the  research  community  has  often 
lived  an  independent  and  somewhat  isolated  existence  within  American  society.  This 
position  has  historical  roots  that  are  no  longer  either  applicable  or  valuable  to  our 
current  goals.  Infonned  debate  on  public  policy,  high  value  jobs,  competition  in  global 
markets,  and  the  education  of  current  and  future  generations  require  that  science  and 
engineering  become  a  more  integral  part  of  our  national  fabric.  And  the  research 
community  needs  to  participate  in  this  debate. 
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Conclusion 

Let  me  just  conclude  by  noting  that  if  you  were  to  ask  me  to  speculate  on  where 
fundamental  research  in  science  and  engineering  might  take  us  in  twenty  years,  I  would 
not  be  engaging  in  false  modesty  in  saying:  I  really  can't  imagine.  But  at  the  same  time 
I  do  have  complete  confidence  that  wherever  research  takes  us  in  the  coming  decades 
we  will  look  back  at  the  investments  that  we  are  making  today  and  see  them  as  well 
worth  every  sacrifice  they  may  have  required. 

The  future  that  Vannevar  Bush  could  have  imagined  at  the  close  of  World  War  II 
probably  did  not  include  personal  computers,  recombinant  DNA,  the  Internet  or 
decades  of  national  policy  being  driven  by  the  Cold  War.  Yet  his  vision  has  served  us 
well  because  he  recognized  the  value  of  govemment  support  of  a  healthy  science  and 
engineering  research  and  education  enterphse.  In  our  efforts  to  keep  pace  with  a 
changing  world  NSF  has  identified  strategies  to  sustain  Bush's  vision  into  the  next 
century.  I  am  confident  that  by  developing  our  intellectual  capital  and  physical 
infrastructure,  integrating  research  and  education,  and  stressing  the  concept  of 
partnerships,  NSF  will  continue  to  play  a  significant  role  in  helping  meet  the  nation's 
needs  into  the  future. 

Mr.  Chairman,  NSF  appreciates  the  strong  support  that  you.  Congressman  Brown  and 
other  members  of  the  Committee  have  provided  us  over  the  years.  We  have  also 
grown  increasingly  aware  of  the  need  to  develop  better  procedurei  to  set  priorities  and 
evaluate  our  programs  in  ways  that  inspire  the  continued  confidence  of  the  Committee, 
the  Congress,  and  the  public.  In  this  regard,  NSF  is  continuing  with  a  planning  process 
that  will  help  us  to  set  realistic  goals  and  measure  our  progress  toward  meeting  those 
goals.  I  look  forward  to  continuing  to  work  closely  with  the  Science  Committee  to 
ensure  that  we  get  the  best  pqssible  retum  to  the  nation  for  its  investment  in  NSF. 

Thank  you  for  the  opportunity  to  participate  in  this  hearing  and  I  will  be  happy  to  answer 
any  questions  you  or  your  colleagues  may  have. 
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The  Chairman.  Thank  you,  Dr.  Lane. 

We  will  go  to  Dr.  Gibbons.  He  is  the  one  who  has  the  large  over- 
view of  all  of  this. 

We  appreciate  your  being  with  us  and  look  forward  to  your  testi- 
mony, Dr.  Gibbons. 

STATEMENT  OF  THE  HONORABLE  JACK  GIBBONS,  DHIECTOR, 
OFFICE  OF  SCIENCE  AND  TECHNOLOGY  POLICY 

Mr.  Gibbons.  Thank  you,  Mr.  Chairman,  Mr.  Brown  and  Mem- 
bers of  the  committee.  I  want  to  thank  you  for  this  opportunity  to 
be  with  you  this  morning  to  present  our  vision  across  the  panel  of 
how  our  Nation's  future  hinges  on  sound  investments  in  science 
and  technology,  and  I  have  submitted  my  more  extensive  remarks 
for  the  record. 

The  Chairman.  Without  objection,  they  will  be  included  in  total, 
and  we  would  appreciate  your  summarizing.  Thank  you. 

Mr.  Gibbons.  Most  things  this  country  values,  I  would  posit — 
things  like  long-term  economic  growth,  good  jobs,  high-quality 
health  care,  environmental  protection,  access  to  information,  top- 
notch  educational  and  worker  training  and  a  strong  national  de- 
fense to  name  but  a  few — depend  on  sustaining  our  world  leader- 
ship in  science  and  technology.  I  think  that  is  a  thing  we  can  agree 
on  but  need  to  remember  as  we  proceed. 

The  administration's  science  and  technology  initiatives  that  we 
have  touched  on  this  morning  are  based  on  a  recognition  that 
science  on  the  one  hand  and  technology  on  the  other  are  linked  in 
a  multitude  of  ways,  interconnected,  tied  together,  each  building 
constantly  on  the  gains  of  the  other  domain. 

This  is  a  kind  of  a  recognition  that  has  only  come  about  in  the 
last  decade.  It  is  certainly  true  that  all  technological  advance  ulti- 
mately depends  on  fundamental  science  and  the  highly  trsdned  peo- 
ple that  have  been  educated  at  our  colleges  and  universities,  but 
old  distinctions  made  between  so-called  basic  and  so-called  applied 
science  no  longer  really  make  sense  in  our  modem  laboratories. 
The  blending  of  discovery  and  application  occurs  across  virtually  all 
science  and  engineering. 

The  fundamental  point  here  is  that  basic  science,  applied  science, 
technology,  though  different  in  approach  and  in  motivation  and 
scale,  are  profoundly  interdependent  and  would  be  separated  at  our 
peril.  We  have  made  the  Federal  science  and  technology  enterprise 
a  principal  target  of  our  effort  to  reinvent  government,  to  make 
government  more  efficient  and  make  it  more  responsive  to  its  in- 
vestors, the  citizens. 

Part  of  this,  the  President  just  a  year  ago  created  what  I  call  a 
virtual  agency,  the  National  Science  and  Technology  Council,  to 
provide  the  kind  of  wisdom  and  set  priorities  and  coordinate  the 
implementation  of  science  and  technology  policies  and  programs 
across  the  executive  branch.  I  refer  to  this  in  my  text  but  will  not 
dwell  on  it  further  at  this  point. 

We  realized  in  doing  that  that  the  most  important  and  cost-effec- 
tive change  that  we  might  make  in  the  way  government  conducts 
its  science  and  technology  business  is  to  forge  new  cooperative 
links  between  the  public  and  private  sectors.  Private  businesses  are 
the  principal  actors  in  converting  technology  to  goods  and  services, 
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to  profits  and  jobs,  and  have  supported  much  of  the  research  need- 
ed to  develop  products. 

But  the  government  also  has  indispensable  roles  to  play  in  ad- 
vancing technology.  I  will  mention  three:  first,  in  ensuring  a  strong 
base  of  fundamental  science,  a  tradition  that  began  at  least  as 
early  as  Benjamin  Franklin;  second,  providing  a  business  environ- 
ment that  encourages  innovation  and  investment  through  public 
policies;  and,  third,  investing  in  research  that  is  critical  to  the  eco- 
nomic and  social  needs  of  the  Nation  but  yet  cannot  attract  ade- 
quate private  support  on  its  own. 

The  government  partnership  then  fosters  technology  advance 
that  otherwise  might  not  be  made,  as  Secretary  Brown  mentioned 
a  bit  ago,  or  it  might  be  made  in  other  countries  with  most  of  the 
benefit  flowing  in  that  direction. 

Experience  teaches  us  that  the  payoff  in  government  investments 
in  science  and  technology,  if  they  are  judiciously  made,  can  be 
enormous.  For  example,  we  got  much  more  than  we  expected  from 
investments  we  made  20  years  ago  in  biomedical  research.  Not  only 
have  we  made  great  strides  in  the  fight  against  disease  and  gov- 
ernment funding  of  molecular  biology  and  advanced  instrumenta- 
tion, without  that  much  anticipation,  also  spawned  an  industry 
that  is  not  only  an  $8  billion  industry  today  but  has  expanded  well 
beyond  the  biomedical  and  pharmaceutical  fields  far  faster  and  fur- 
ther than  I  think  anyone  would  have  predicted  even  a  decade  ago. 

The  bottom  line  is  that  many  economic  studies  have  shown  that 
Federal  funds  invested  in  science  and  technology  brings  on  the  av- 
erage of  50  percent  rate  of  return  on  our  investment.  I  wish  I  could 
get  that  on  my  investments.  I  might  add,  Mr.  Chairman,  I  am  not 
sure  I  can  think  of  another  Federal  investment  that  has  that  kind 
of  yield,  but  I  may  be  corrected. 

You  know  from  your  record,  Mr.  Chairman,  that  you  support 
science  and  technology  and  that  you  and  the  committee  recognize 
the  vital  role  that  they  play  in  the  future  of  our  Nation,  our  eco- 
nomic, our  environmental  and  our  national  security  future. 

We  very  much  appreciate  your  leadership  in  scheduling  this 
hearing  today  to  address  this  important  topic,  and  we  are  very 
pleased  to  share  your  enthusiasm  and  the  enthusiasm  of  the  com- 
mittee in  taking  on  the  challenge  of  seeking  ways  to  strengthen  our 
country's  science  and  technology  enterprise.  That  challenge, 
reinventing  the  way  we  do  business  to  improve  the  benefits  to  the 
American  taxpayer,  is  what  the  administration  has  been  working 
on  for  nearly  two  years  now. 

Each  of  those  agencies  that  you  have  heard  from  today  and  oth- 
ers as  well,  working  both  individually  and  as  a  team  through  the 
Science  and  Technology  Council,  have  been  reviewing  and 
reinventing  the  Federal  Government's  role  in  support  of  our  Na- 
tion's science  and  technology  goals,  and  each  has  a  record  of 
achievement.  We  are  pleased  at  the  prospect  of  working  with  you 
and  this  committee  in  this  historic  effort,  and  you  will  find  our 
agency  leaders  to  be  more  than  ready  partners  in  this  enterprise 
with  you. 

But  in  looking  at  the  Contract  With  America,  along  with  the  fis- 
cal year  1994  and  1995  Republican  budget  and  other  proposals  for 
paying  for  the  Contract,  I  must  confess  we  do  have  some  concern. 
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The  administration  shares  clearly  the  commitment  to  reduce 
budget  deficits  and  the  inefficiencies  in  government.  We  have 
worked  with  I  think  some  considerable  success  in  bringing  the 
budget  deficit  down,  to  cut  government  employment  and  in  spend- 
ing. 

In  the  area  of  science  and  technology  we  have  been  playing  what 
has  been  called  a  zero  sum  game  for  two  years.  That  is, 
reoptimizing  within  an  envelope  of  a  constant  number  of  dollars 
not  even  corrected  for  inflation.  But  we  have  taken  great  care  in 
the  process  not  to  sacrifice  our  investments  in  the  future;  that  is, 
in  the  well-being  of  our  children  2ind  grandchildren  in  the  process. 

We  have  committed  ourselves  to  sustsuned  support  of  science  and 
technology  even  in  the  face  of  extremely  vigorous  downward  pres- 
sures on  our  assets.  But  science  and  technology  is  the  seed  com, 
£ind  we  have  to  resist  the  temptation  to  eat  that  seed  com  rather 
than  to  plant  and  nourish  it. 

Our  initial  interpretation  of  the  proposals  to  fund  the  Contract 
With  America  raises  concern  that  we  might  not  be  able  to  develop 
and  disseminate  the  educational  technologies  that  our  children  will 
need  to  compete  in  the  global-knowledge-based  economy,  that  we 
might  not  be  able  to  invest  in  research  that  could  ensure  this  Na- 
tion's continued  preeminence  in  industries  that  are  dependent  on 
biotechnology  or  information  and  communications  technologies,  and 
that  in  fact  as  we  and — as  we  move  toward  the  end  of  this  century 
this  Nation  might  find  itself  in  a  wholesale,  even  devastating  re- 
treat from  the  investments  on  which  our  future  depends,  invest- 
ments in  science  and  technology. 

So  we  will  stand  and  fight  with  you  in  resisting  such  a  retreat 
because  it  cuts  to  the  core  of  our  guiding  premise  that  government 
must  invest  in  our  children's  future  in  ways  that  promise  the  high- 
est payoff. 

We  are  a  Nation  of  explorers.  We  need  science  and  technology  to 
nourish  our  national  soul  as  well  as  our  economic  well-being.  The 
administration  intends  to  work  with  Congress  to  achieve  these 
goals,  Mr.  Chairman,  including  long-term  economic  growth  and  effi- 
cient and  responsive  government  and  world  leadership  in  science, 
engineering  and  mathematics. 

Nothing  could  be  closer  to  the  heart  of  that  future  than  the  ac- 
tivities that  this  committee  oversees.  So  we  are  particularly  grate- 
ful and  applaud  your  decision  to  hold  this  early  hearing  this  morn- 
ing, Mr.  Chairmein,  and  we  very  much  look  forward  to  working 
with  you  in  this  common  enterprise. 

[The  prepared  statement  of  Mr.  Gibbons  follows:] 
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Staiemeitt  of 
The  Honorable  John  H.  Gibbons,  Director 
Office  of  Science  tod  Technology  Policy 

before  (he 

Committee  on  Science 
U.S.  Howe  of  Represenutivea 

Junuiy  6.  1993 


Mr.  Chiinnan.  Members  of  the  Gxmnitiiee.  on  behalf  of  the  Clinton/Gore 
Administration,  I  thank  you  for  this  opportunity  to  present  our  vision  of  Che  fUture  in  science 
and  technology.   We  wholeheartedly  agree  with  you  that  the  advancement  of  science  and 
technology  is  a  vital  national  goal  which  is  absolutely  essential  for  the  future  well  being  of 
our  people  and  our  Nation.   And  we  believe  govenunent  has  a  key  role  to  play  in  working 
with  industry  and  academia  to  achieve  that  goal. 

As  Peter  Drucker  has  noted,  "Long  range  pUmiing  does  not  deal  with  ftinire 
decisions,  but  with  the  future  of  present  decisioaa."  So  to  start  off  the  new  dialogue  between 
the  Administration  and  Congress  on  present  decisions  about  science  and  technology  and  their 
impicxs  on  our  Nation's  fUture,  I  w<xild  like  to  focus  on  five  things  today: 

•  First,  elucidate  the  goals  -  from  economic  growth,  to  environmental  protection,  to 
national  security  >-  of  the  Administration's  science  and  technology  policies; 

•  Second,  highlight  a  few  of  the  many  spectacular  results  from  past  Federal  investments 
in  science  and  technology; 

•  Third,  describe  a  few  of  die  Administration's  current  science  and  technology 
initiatives  and  the  benefits  we  anricipatr  they  may  provide  in  the  coming  years; 

•  Fourth,  summarize  bow  the  Administration  baa  reorganized  Federal  science  and 
technology  policy  maSShg  to  in^rove  the  links  between  government  and  the  private 
sector  and  to  maximize  die  return  on  Federal  investments  in  research  and 
developmeot;  and 

•  Fifth,  diacusa  the  inextricable  links  between  science  and  technology. 

nnALS  FOR  INVFyrMRNT  IN  SCIENCE  AND  TRCHNQLQGY 

As  enunciated  by  die  President  in  his  first  month  in  office,  our  science  and  technology 
policies  and  programs  are  directed  toward  diree  baaic  goals: 

—  Long-term  economic  growth  d\at  creates  job*  and  protects  the  enviroraneat; 
_         Making  goveminent  more  efTiciea  and  more  respoiaive; 

-  World  leadership  in  basic  science,  madiematica,  and  engineering. 
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Govenonem  is  an  essential  actor  in  makiiig  sure  science  and  techoology  belp  us  reach 
our  gods.  Many  of  the  beneflis  science  and  technology  confer  ut  in  areas  tim  are  either 
outside  ;be  ipaiket  or  imperfectly  subject  to  market  forces  -  such  things  as  a  strong  national 
defense.  first<lass  education  and  traming.  improved  enviroomenial  quality,  and  fiindunenta] 
scientific  research.  In  these  areas,  a  strong  government  presence  in  R&D  investments  ia 
essential. 

A  govemmem  role  ia  also  vital  in  promoting  technologies  that  ate  critical  tu  economic 
growth,  Che  creation  of  good  jobs,  and  meeting  the  common  needs  of  the  nation,  but  camut 
attract  adequate  private  invcstmeiu.   In  our  partnerships  with  business  for  pre-commercial 
technology  development,  oar  cardinal  rule  is  to  use  goverzmieitt  hinds  only  where  they  are 
essential  and  where  the  payoff  to  society  as  a  whole  is  large.   We  invest  government  funds, 
on  a  cost-shared  basis,  where  private  sector  investment  is  not  adequate  to  the  job  because  of 
unaccepubly  high  technical  risks,  prohibitive  cost,  long  payback  borizottt,  or  where  die 
returns  cannot  be  caponed  by  the  investing  firm  but  spill  out  to  corapetiton,  other  firms,  or 
society  at  large. 

Experience  teaches  us  that  tlie  likelihood  is  that  the  payoff  on  government  investmenu 
in  science  and  technology,  if  judicially  made,  will  be  enormous.  It  is  our  steadfast  belief  that 
thoughtful  federal  spending  on  scieooe  and  technology  is  sinq>ly  good  economic  policy. 
Maiqr  economic  studies  have  shown  that  fedei«l  moiKy  iovested  in  science  and  technology 
brings,  on  average,  a  50  percent  rate  of  tetnm  to  U.S.  society. 

AwnriPATiNn  thr  brcth.ts  of  sat  invbstments 

The  record  of  die  past  half-cennny  clevly  shows  a  high  average  rate  of  return  on 
public  and  private  investments  in  sciqicc  aivl  technology.  Of  course,  we  can  only  make 
fidiicatrid  guesses  about  which  investments  will  catalyze  revolutionary  developments  in  science 
and  technology,  and  we  must  expect  some  fulures.  One  of  my  early  mentors,  Alvin 
Weinberg,  always  said  'Never  make  a  prediction  umil  you're  very  old;  odierwise  you  might 
live  to  see  it  not  come  tme.*  But  if  the  past  is  any  predictor,  our  expectations  for  an 
excellent  return  on  our  investments  are  not  misplaced. 

Had  you  convened  a  bearing  like  today's  in  January  1975,  you  might,  for  inttance, 
have  received  testiinony  coixeniiDg  the  Administration's  belief  that  emerging  computer  and 
teleconnnimicatinns  tecfanolofies  wouM  soon  change  the  conduct  of  warCue;  that  contiaied 
funding  of  ""''•^'■f  iMOlogy  woukl  yieU  revohitionary  advances  in  medical  diagnosis  and 
treamients;  diet  progress  oa  eovinmmeatal  pdbitioa  required  nuyor  additionai  Federal 
research  atteiaioa:  or  that  technology  could  bodi  quiet  die  noise  and  cut  ftad  consumption  in 
airplanes.  Decisions  made  at  that  time  to  invest  taxpayer  dollars  io  those  areas  aimed  out  to 
be  wise,  for  predictable  as  weU  as  fbr  unforeseen  reasons. 

•         Public  investments  hi  fundamental  research  and  developmenc  on  hifonnatkm 
techwrfogies  did.  in  Uet,  icvohidonize  die  cuoducl  of  warDue  -  both  die 
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weaponry  deployed  and  the  tools  used  to  prevent  or  to  prepare  for  war.   Jusi 
as  importantly,  those  iovestmeots  changed  the  nature  of  commerce,  indeed  the 
nature  of  everyday  life  in  this  country.   Early  investments  in  ARPANet,  the 
first  national  computer  aetwork.  have  brought  us  to  the  25th  anniversary  of  the 
Internet,  a  prototype  of  the  Global  Information  Infrastructure.  When  it  started 
out,  ARPANet  could  transmit  only  56,000  bits  of  data  per  second.   Today, 
oecworlcs  using  technology  several  generations  more  advanced  routinely 
transmit  45  million  bits  a  second  -  almott  a  thousand  times  faster.   The 
Federal  govemmem  provided  a  relatively  small  catalyst  (a  few  tens  of  millions 
of  dollars  aimually)  diat  has  been  marrhrnl  more  than  a  huixired  times  over  by 
private-sector  investment  in  the  Internet.  Today,  dozens  of  companies  are 
investing  millions  of  dollars  and  competing  to  provide  Internet  connections  and 
new  services  to  the  tens  of  millions  of  Internet  users  around  the  world. 

Public  investments  in  biomedical  research  have,  as  we  expected  20  years  ago. 
improved  our  understandmg  of  the  root  causes  of  many  diseases,  leading  to 
better  preventive  and  treatment  techniques.  What  we  could  not  predia,  but 
benefit  from  ixmetfaeless.  is  the  multi-fuxted  biotechnology  industry  that  did 
not  exist  20  years  ago.   Bitxoedtcal  research  spawned  this  industry  that  already 
accounts  for  100,000  jobs  and  $8  billion  in  annual  sales.   We  owe  incredible 
advances  in  agriculture  and  in  chemical  and  pharmaceuticals  processing,  as 
well  as  our  ability  to  capture  billion  dollar  markets  in  health  care  and  other 
induatries,  to  fimdamenial  research  in  molecular  biology  and  development  of 
advanced  instrumentation  funded  by  the  U.S.  government. 

Investments  in  environmental  research  and  development  have  improved  air 
quality,  moved  us  toward  our  goal  of  'fishable,  swimouble"  waters,  and,  as 
science  ofien  does,  revealed  unanticipated  impacts  of  human  life  on  the  natural 
systems  diat  support  us.  Twenty  years  ago,  for  instance,  we  determined  a 
need  to  understand  the  impacts  of  emissions  of  anthropogenic  chlorine. 
bromine,  and  fhiorine  on  stratoqiheric  ozone.  Today  we  know  unequivocally 
that  die  ozone  layer  is  being  depleted  because  of  human  activities.  This 
knowledge  haa-tbd  to  international  agreements  that  limit  the  production  and  use 
of  ozo!»4kpleting  chemicals.   At  the  same  time,  advances  in  technology  have 
resulted  in  cost-effective  substimies  that  do  not  degrade  the  ozone  layer. 
Because  of  H^  research  and  early  detectioa  of  stratospheric  ozone  depletion, 
technological  response  has  enabled  us  to  largely  avert  a  major  global  health 
problem  while  still  providing  the  benefits  of  air  conditioning,  refrigerabon,  and 
other  necessities  and  amenities  that  once  depended  on  ozone-destroying 
chemicals. 

Twenty  years  ago,  civilian  jet  airliners  were  powered  by  f\icl-guzziing  turbojet 
engiites  that  polluted  the  environment  and  disturbed  people  living  near  airports 
aul  under  airline  flight  paths.   Today,  thanks  to  NASA  research  in 
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combustion,  turboauchioery,  lubncation,  aerodynamics,  acoustica,  and 
materials  and  structures,  those  airlinen  are  50  percent  quieter,  25  percent  more 
fuel  efficient,  and  emit  less  than  half  the  atmospheric  pollutants.   Many  NASA- 
developed  technologies  have  been  incorporated  directly  into  tbe  current 
commercial  turbofan  engines,  helping  U.S.  manuficturers  attain  world 
leadership  in  technology  and  market  share. 

One  could  reasonably  say  that  we  got  even  more  than  we  bargained  for  from  the 
government's  SAT  invettmenti  of  20  years  ago.   Tbey  were  strategic,  meaning  they  were 
thoughtfully  directed  toward  goals  such  as  natioial  security,  high  quality  health  care,  anl 
environmental  quality.   And.  in  hindsight,  they  were  more  than  fUlly  successful. 

ADMINlSTKATinN  INVRSTMICNTS  IN  TWR  BTlTITttR 

I  am  confKlent  our  successors  in  governance  in  2015  will  be  able  to  say  the  same 
about  many  current  S&T  investments  -  if,  that  is,  they  receive  adequate  financial  support, 
both  public  and  private.  The  Administration's  science  and  technology  investments  are 
focused  on  six  priority  areas: 

A  healthy,  educated  citizenry; 

Job  creation  and  economic  growth: 

World  leadership  in  science,  mathematics  and  engineering; 

Improved  environmeDtal  quality: 

Haxnessing  infoimation  technology; 

Enhanced  national  security. 

Today  I  would  like  to  describe  a  few  of  the  initiatives  we  believe  will  ensure  loi^  term 
economk  growth,  a  broader  knowledge  base  to  si^iport  that  growth,  and  a  better  quality  ot 
lifie  for  Americans. 

•         T^rfiimiftifv  fft>  KiHiiinmtr  Ow^mth    The  AdmioiMiatlon  has  made  a  ooajor 

commitmem  to  woric  with  the  private  sector  on  die  development  and  deployment  of 
advaiKed  civilian  indusQial  technologies,  both  here  and  abroad.   Enviroimiental 
technologies  -  technologiei  that  enable  delivery  of  gooda  and  services  with  less 
environmental  poUotion  and  technologies  diat  trap  pollutanta  or  clean  up  polhitinn  - 
receive  special  «'mph««i«  in  our  ioveatraenti.  They  will  allow  us  to  pursue  our  dual 
goels  of  ecMionuc  development  and  environmental  protection  because  we  will  be 
producing  higher  vahie  goods  and  services  with  leu  energy,  less  waste,  and  less 
enviromnental  harm. 

During  the  next  twenty  years.  U.S.  industries  can  significamly  expand  their  share  of 
what  is  presently  a  $30(M)illion  global  industry  in  envirunmenial  technologies.   The 
potential  public  and  private  returns  on  investmeitts  in  environmental  technologies  are 
tremendous. 

-4- 
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This  vision  of  economic  growth  combined  with  protection  of  the  environment  is  not 
unfounded  funasy.  Let  me  give  a  couple  of  examples.  Over  the  past  15  years,  the 
Intel  Corporation  (at  their  Portland,  Oregon,  plant)  has  more  than  doubled  its 
production  of  semiconductors  with  no  increase  in  emissions,  and  no  new  investments 
in  polhition  emissions  control  technologies.  Instead,  ihey  have  redesigned  dietr  entire 
production  process  to  malce  higher  quality  chips  with  less  environmenial  impact. 

Also  over  the  past  IS  yean,  research  into  more  efficient  wind  turbines  and  expanding 
markets  have  reduced  the  cost  of  wind-generated  electricity  by  a  hctot  of  eight  (from 
over  $.40/kilowatt-hour  to  less  dian  S.06/ki]owatt-bour)  and  made  die  U.S.  the  leader 
in  global  wind  energy  productioiL  These  changes  are  indicative  of  what  can  h^jpen 
within  a  time  span  of  twenty  years  and  give  us  a  sense  of  what  is  possible  as  we  look 
forward  to  the  year  2015. 

Alan  Kay  at  Apple  Conqwter  was  right  when  he  said,  'The  best  way  to  predict  the 
future  is  to  make  it  happen."  For  diis  reason,  it  is  necessary  for  us  to  create  strategic 
alliances  with  industry,  to  set  long-term  goals,  to  stimulate  innovation,  and  to  make 
sure  our  industries  move  significamly  beyond  their  global  competitors.   We  are  doing 
this,  for  example,  with  (he  Clean  Car  Initiative  and  our  woit  wid)  the  U.S. 
construction  industry. 

Tha  Partnamhip  fftr  «  New  n*neritinti  nf  Vehielg«   tlSO  knOWn  as  the  Clean  Car 
Initiative,  is  one  of  our  premiere  ventures  into  cooperative  civilian  industrial 
technology  development.  In  it.  we  are  tackling  a  technological  challenge  as  tough  as 
ptming  a  man  on  the  nKX)n  -  diat  is.  to  develop  within  10  years  a  car  with  3  times  the 
efficiency  of  today's  automobiles  with  no  sacrifice  in  cost,  comfort,  or  safety.  If  the 
project  succeeds,  the  payoff  to  the  public  will  be  hnge  in  terms  of  less  dependence  on 
foreign  oil  and  lower  emissions  of  greenhouse  gases.  The  project  also  holds  the 
promise  of  an  extremely  attractive  car  for  world  markets  in  the  21st  century  and  a 
diriving  U.S.  auto  industry  to  produce  diem.  The  government  (in  this  case,  a 
consorthim  of  Federal  agencies)  and  industry  ((he  Big  3  automakers  and  many 
suppliers  of  materials  and  equipment)  are  working  cloaely  together  here  to  break 
highly  challenging  technolo^cal  bottlenecks  where  the  benefits  aie  as  much  societal  as 
commercial. 

In  our  w««><Hfij  »ttA  rniKtwirfiftn  initiatiw  our  goal  IS  to  devclop  better  construction 
tecfanologkt  to  improve  die  competitive  performance  of  the  U.S.  industry,  raise  the 
life  cycle  performance  of  buildings,  and  protect  public  safety  and  the  environment. 
The  initiadve  responds  to  a  high  level  of  industry  interest  and  combines  government 
and  industry  goals.  Construction  is  one  of  the  nation's  largest  hidustries.  with 
employment  of  6  million  and  a  total  yearly  vahie  ctf  close  to  SWO  billion,  yet  U.S. 
building  technology  lags  behind  duu  of  foreign  countries  and  Uk  incidence  of  injury  in 
construclion  work  is  among  the  highest  of  all  hidustries.  We  are  determined,  in  ftiU 
cooperation  with  industry,  to  enable,  by  2003,  die  following  future: 
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•  Better  coastnicted  facilities,  meaning:   a  50  percent  reduction  in  delivery 
time;  a  50  percent  reduction  in  operation,  nuintenance,  and  energy  costs;  a  30 
percent  improvcmeni  in  productivity  and  comfort;  50  perceiu  fewer  occupant- 
related  injuries  aod  ilinesaea;  SO  percent  less  waste  and  pollution;  aod  50 
peix:ent  more  durability  aod  flexibility. 

•  ImproTed  bealth  and  n/ety  of  constmctkn  workers,  meaning  a  50  percent 
reduction  in  coruuuction  work  ii\juries  and  illnesses. 

This  initiative  is  dedicated  to  removing  nontechnical  barriers  to  innovation,  as  well  as 
putting  greater  emphasis  on  research  and  development  and  aligning  government 
programs  appropriately  with  industry  needs. 

IiiTi^ifing  in  Fimdam^iifal  Knmri^gf    America's  future  demands  investment  in 
expanding  our  knowledge  base,  in  other  words,  in  our  people,  instioitions,  and  ideas. 
Science  is  an  essential  part  of  that  investment  -  an  endless  aixl  sustainable  resource 
with  extraordinary  dividends.   The  nation's  investment  in  world  leadership  in  science, 
engineering,  aixi  mathematics  has  yielded  a  scientific  enterprise  without  peer,  whether 
measured  in  terms  of  discoveries,  citations,  awards  and  f>rizes,  advanced  education,  or 
contributions  to  industrial  and  informational  inmvation.   Our  sciemific  suength  is  a 
treasure  this  Administration  intends  to  sustain  and  build  on  for  the  fliture. 

We  have  pledged  (as  described  in  !^i<>t»r<-  in  the  N.rinn»l  Tnter^'t  to: 

•  maintain  leadership  across  the  frontiers  of  tcieotific  knowledge; 

«  enhance  connections  between  fundamental  research  and  national  goals,  such  as 

economic  prosperity,  national  security,  health,  and  environmental 
responsibility; 

•  stimulate  partnerships  that  promote  investments  in  f\indameiital  science  ard 
engineering  and  effective  use  of  physical,  human,  and  financial  resources; 

•  produce  the  finest  scientists  and  engineen  for  the  twenty-first  century,  and 

•  raise  scientific  and  technologicai  literacy  of  all  Americans. 

Broad  investment  in  basic  research  is  essential  tc  our  national  defienae  strategy    A 
strong  domestic  science  base  supporting  a  robust  national  security  S&T  program  is 
critical  10  preserving  die  technological  superiority  that  characterizes  our  military 
advanuge.   The  Administration's  strategy  is  to  apply  resources  broadly  at  the  bask 
research  level  and  make  further  investmem  decisions  as  emerging  technologies  reveal 
the  mott  effective  payoff  areas.   Through  these  investments  in  fVindamental  science, 
we  can  continue  our  scieiKe  and  technology  advances,  position  ourselves  to  take 
advantage  of  maturing  technologies,  and  minimize  our  vulnerability  to  surprise. 

We  have  given  particular  emphasis  in  the  first  two  years  of  this  Administration  lo  a 
human  resources  development  strategy  aimed  at  producing  the  cadre  of  experts 
necessary  for  the  scientific  enterprise  of  the  future;  for  research  and  development,  for 
applied  fields  and  industries;  and  for  competing  in  a  global  marketplace.   We  are 
reevaluating  the  breadth  and  nature  of  graduate  training  -  recognizing  that  we  are  not 


127 


training  our  scientists  merely  to  work  in  laboratories  and  universities.   We  are 
projecting  tbe  woricforce  needs  of  our  future  economy  and  developing  methods  for 
fostering  the  basic  skills  necessiry  for  all  workers. 

I  cannot  predict  the  science  success  stories  of  201S.  But  our  strong  investment 
program  for  bask  research  sets  die  stage  for  the  equivalent  of: 

•  Fiber  optic^  -  whkh  were  a  geim  of  an  klea  in  1966  but  now  carry  most  U.S. 
long-distance  telecommuoications: 

•  The  Hubble  f^ntcn  TfilftimTpC  -  which  has  opened  our  eyes  to  distant  galaxies 
in  the  same  way  die  eariy  space  program  opened  our  eyes  to  the  wooden  of 
our  small  planet  and  solar  system; 

•  Glnhal  ptMiHofriny  «y«f»^  -  •  confhience  of  basic  research  in  physics, 
software,  communications,  and  high-speed  electronics  first  tapped  for  military 
purposes  and  now  rapidly  expanding  into  commercial  markets  for  navigation 
and  air  safety  and  monitoring  Earth's  large  scale  ecosystems; 

•  Severe  weather  prediction  -  which  has  emerged  from  die  integration  of  space 
platforms,  large  computing  power,  and  continued  atmospheric  science 
research. 

I  am  sure  we  will  see  equally  hnpressive  and  revolutiooary  developments  in  die 
coming  years  -  provided  we  maintain  our  strong  commitment  to  tnsic  research.   My 
confidence  stems,  at  least  in  part,  from  the  hct  that  tbe  process  of  good  science 
inherently  contains  a  healthy  degree  of  skepticism  and  willingness  to  weigh  new 
evidence.  For  example,  over  the  past  two  decades,  researcben  in  die  United  States 
and  other  couitfries,  particularly  Brazil,  have  debated  tbe  rate  of  deforestation  in  die 
Amazon  rainforest.  The  answer  affects  calculations  of  die  amount  of  carbon  dioxide 
present  in  the  atmosphere.  In  a  NASA-spauored  soidy  using  Landsat  data,  diis 
debate  was  effectively  resolved,  with  die  shidy  showing  diat  die  rate  of  deforesution 
was,  in  fact,  lower  dian  many  dio^^ht 

Our  polar-orbiting  satellites  also  provide  information  about  the  atmosphenc  cooling 
effects  of  volcanic  emissions,  specifically  from  die  etuptioo  of  Ml  Pinambo  in  die 
Pbiliipines.  The  extern  and  the  duration  of  the  effects  of  such  oaniral  phenomena  on 
global  wanning  must  be  considered  in  trying  to  understand  fluctuations  in  the  clnnaie 
record.   As  a  nation,  we  should  take  great  pride  in  our  ability  to  undertake  policy- 
relevant  scientific  investigations  designed  to  provide  information  necessary  to,  but  not 
driven  by,  the  policy  debate. 

Space  and  A^rftnanHf  The  Commitment  die  Administration  has  made  in  space  and 
aeronautics  technologies  reflects  die  critical  role  diese  technologies  play  in  advancing 
U.S.  economic,  national  security,  and  foreign  policy  ioierests. 
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The  international  space  station  is  perhaps  the  Administratioo's  most  visible 
commianent  to  US  leadetahip  in  aerospace  technology.   As  you  kaaw,  early  in  the 
Administntion  we  undertook  a  redesign  of  the  space  station  to  reduce  its  cost,  to 
improve  its  performance  and  safety,  to  accelerate  its  schedule,  and  to  make  it  more 
relevaa  to  today's  economic  and  political  clmiate.   The  inchuion  ot  Russia  as  fbll 
partners  in  the  sution  prograni  reflecu  not  only  the  benefits  we  believe  can  be  derived 
from  the  incorporation  of  Russian  space  technology,  but  also  the  importance  of  broad 
international  cooperation  in  the  pursuit  of  fiinriamerinl  scientific  research.   We  expect 
that  research  on  board  the  space  station  will  provide  importam  new  scientific  and 
technical  insights  and  will  lay  the  groundwork  for  nunkind's  next  steps  into  space. 

This  Administration  is  also  committed  to  making  investments  that  will  allow  industry 
to  dramatically  reduce  the  cost  of  space  transporution.   In  August,  the  President 
directed  NASA  to  begin  development  of  a  new  generation  of  launch  vehicle 
technologies  diat  could  evenmally  replace  the  expensive  Space  Shuttle.   TIk  President 
also  directed  the  Department  of  Defense  to  develop  a  strategy  for  evolving  the 
existing  launch  vehicles  into  a  fleet  of  vehicles  that  is  sigmficantly  more  cost  effective. 
These  government  actions,  combined  with  the  energy  and  creativity  of  the  private 
sector,  not  only  holds  out  the  possibility  for  much  less  expensive  access  to  space  for 
science,  exploration,  and  national  security,  but  lays  the  foundation  for  a  reemergence 
of  US  industry  as  the  dominam  player  in  the  commercial  space  launch  market. 

The  Administration's  commitment  to  space  technology  research  has  not  lessened  its 
commitmeot  to  space  science  and  appbcations.  Through  its  Global  Change  research 
program  -  inchidiog  NASA's  Mission  to  Planet  Earth  program  -  we  will  gain  new 
insights  into  the  fundamental  processes  of  our  planet.  These  insighu  can  have  a 
positive  effea  on  our  economy  as  we  benefit  from  new  knowledge  of  weather 
prediction,  agriculture,  disaster  prediction,  and  other  complex  processes. 

Besides  exploring  out  own  planet.  NASA  is  planning  a  new  generation  of  small,  low- 
cost  spacecraft  that  will  provide  new  opponunitks  for  exploration  and  discovery 
elsewhere  in  the  solar  xjrftem.   These  new  programs,  coinbined  whh  our  sustained 
commitment  to  important  &cilities  such  as  the  Hubble  Space  Telescope,  will  expand 
our  already  significant  efforts  to  luderstand  the  nature  of  the  universe  in  which  we 
live. 

The  U.S.  aeronautics  industry  has  benefited  gready  from  its  strong  research  and 
technology  partnership  with  the  Federal  Government.  U.S.  firms  lead  the  world  in 
the  manufacture  of  aircnfl,  engines,  avionics,  and  air  transportation  system 
equipment.   This  leadership  role  has  translated  into  hnnrtrfds  of  fhrwisanris  of  high- 
quality  jobs  and  a  significant  contribution  to  our  balance  of  trade  -  more  than  S28 
billion  in  1993  on  exports  of  $40  billion.  The  Administradon's  continued  support  for 
aeronautics  technologies  will  help  to  ensure  that  U.S.  industry  remains  a  world  leader 
in  the  development  of  new  aircraft  and  engines.  Federal  RAD  will  also  play  an 
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imponaot  role  in  heipiog  to  ensure  the  development  and  implemeiuatinn  of  a  new, 
efflcieut,  safe,  and  afibidable  global  air  transportation  system.   In  particular,  new 
teclmologies  such  as  the  Global  Positioning  Systems  (GPS)  wiU  play  a  signiflcam  role 
in  this  process  and  may  result  in  billions  of  doUan  in  annual  saving  to  the  airlines  and 
a  significant  global  market  for  new  U.S.  products  and  services.   Finally,  Federal 
RAD  will  help  to  ensure  the  long-term  enviromnenal  compatibility  of  the  aviation 
system.   New  technologies  hold  the  promise  of  even  greater  iiKieases  in  energy 
efficiency  and  ftmher  significant  reductions  in  noise  and  potentially  hannf\il  chemical 
emissions. 

PBINnPtJK  iW  THU  FICTIRRAI  SAT  RVngtPWBar 

Science  and  technology  are  essentia]  to  the  various  missions  of  the  Federal 
depanmems  and  agencies.  LxMoktog  to  die  fkiturc.  our  agencies  must  have  a  research  and 
development  base  that  will  continually  refresh  and  improve  the  ways  in  which  we  carry  out 
our  responsibilities. 

rnnH«Tiflrtftn  anri  SirMwilirtiwf 

In  unler  to  confront  the  budgetary,  scientific,  and  tBcfanological  challenges  of  ttx  21st 
century,  the  Administration  recognized  that  significant  changes  were  needed  in  the  way  we 
plan  and  ftind  Federal  R&D.  The  ttaditiooal  siogle-agency,  single-discipline  approach  to 
problem  solving  must  be  supplanted  by  a  coordinated.  nmM-agency,  interdisciplinary 
approach.  Muhixlimensional  problems  can  only  be  addressed  by  Imnging  together  natural 
and  social  scientists,  economists,  engineen,  and  policymakBrs.  For  too  long,  science  has 
been  decoupled  from  informing  policy  decisions.  Fixing  this  disconoect  ha.<i  been  one  of  our 
highest  priorities. 

Over  dte  past  two  years,  the  Administration  has  been  woridng  to  improve  the  Federal 
RAD  enterprise  in  many  ways.  For  the  first  time,  the  UniiBd  Stites  has  a  comprehensive, 
coordinated  Cabinet  level  body  devoted  to  the  Federal  R&D  eaeiprise.  In  November  1993, 
the  President  created  the  Natioaai  Science  and  Technology  Council  (NSTC).  The  principal 
purpose  of  the  NSTC  is  tu: 

•  identify  aatioaal  goals  that  require  concerted  R&D  efforts; 

•  identify  the  higfa-i^ority  R&D  needed  to  meet  those  goals;  and 

•  coordinate  R&D  government  wide  to  make  sore  that  adequate  attention  is 
given  Co  high-priority  areas,  and  to  avokl  waatefiil  di4)lication 

Although  each  agency,  to  accompUah  its  missions,  most  have  R&D  directed  to  its 
particular  needs,  there  are  some  commonalities  in  the  sdenoe  and  technology  needs  of  all  the 
ageiKies.   Put  another  way,  oveniching  national  goals  Qrpically  crow  agency  boundaries. 
This  is  particularly  true  because  of  die  highly  interactive  nature  of  research  and  development 
with  its  many  fieedback  mechanisms.  The  NSTC  provkles  a  structure  in  which  to  priomize 
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the  nuny  legidmaie  demands  od  the  public's  R&D  dollar.   It  assures  a  forum  where  critical 
nadonal  needs  caooot  be  pushed  aside  by  urgent  and  parochial  agency  needs.   It  can  sensitize 
agencies  lo  the  advanuge  of  symbiosis  over  isolated  pursuit  of  objectives. 

Through  its  nine  standing  committees,  the  NSTC  has  identified  R&D  priorities  that 
link  our  SAT  activities  to  critical  natjooal  goals.    Unprecedented  cooperation  among  che 
member  agencies  plus  a  great  deal  of  bard  work  in  1994  enabled  diese  coimnittees 
systematically  co  prepare  research  and  development  strategies  to  meet  the  goals.   OSTP  dien 
worked  with  the  Offk;e  of  Management  and  Budget  to  ensure  the  priority  areas  received 
adequate  attention  -  all  within  a  level  R&D  budget.  The  result  is  a  coherent,  efficient  R&D 
agenda. 

To  meet  the  Nation's  goals  in  the  years  ahead  -  and  to  continue  meeting  them  as  the 
goals  themselves  evolve  -  requires  that  we  set  priorities  for  R&D  now.  with  a  fersighted 
vision  for  the  future  because  most  of  the  S&T  enterprise  is  inherently  a  multi-decade  prnceiu 
Even  within  the  science  community,  it  can  take  decades  to  recognize  the  significance  of  a 
scientific  discovery.   The  NSTC  provides  die  mechanism  for  providing  the  vision  and 
deriving  priorities.   By  creating  a  'virtual"  S&T  organization,  the  NSTC  enables  the 
Administration  to  maintain  a  productive  research  and  development  activity  in  each  S&T- 
dependent  agency  while  simultaneously  achieving  the  efficiencies  of  a  cross-linked  system. 

In  addition  to  its  beneficial  impacu  on  die  R&D  budget,  the  NSTC  has  several 
important  pohcy  directives  to  its  credit   For  instance,  the  President  has  issued  policy 
directives  that  will  ensure  continuity  and  efficiency  in  the  Landsat  and  polar-orbiting  satelUte 
systems  and  enstire  tbe  appropriate  agencies  focus  on  the  Nation's  long  term  space  launch 
needs. 

All  of  die  NSTC's  work  is  uixtertaken  in  cooperation  with  the  private  sector.  One  of 
our  key  links  to  the  private  sector  is  die  President's  Ommittee  of  Advisors  on  Science  and 
Technology  whose  members  include  eminent  industry  leaders  and  acadetnic  researchers, 
including  Nobel  Prize  wimiBrs.  Issues  ranging  from  technology  development  to  education 
and  training  to  prevention  of  deadly  conflia  require  clow  interaction  between  government 
and  private  sector  experti  to  ensure  ultimate  success  in  our  efibrta. 

Technology  is  a  powerful  driver  of  economic  growth.  Over  die  past  SO  years,  at  least 
a  quarter  of  U.S.  economic  growth  -  possibly  as  much  u  half  -  came  from  new  technology. 
Tbeae  advances  created  millions  of  good  new  jobs,  a  cleaner  environment,  better  healdi  and 
longer  lives,  ikw  opportunities  for  individuals,  and  enrichment  of  our  lives  in  ways  we 
couldn't  imagine  half  a  century  ago.  Superior  technology,  moreover,  is  vital  to  U.S. 
national  security.   In  a  world  of  ever  tougher  global  cotnpetition,  U.S.  prosperity  depends  as 
never  before  on  our  ability  to  master  new  technology  in  areu  like  information. 
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biotechnology,  and  advanced  materials  and  to  build  on  SAT  advances  made  in  odier 
countries. 

Private  businesses  are  tbe  principal  actors  in  converting  technology  to  goods  and 
services,  to  profits  and  jobs,  and  they  have  sapponed  much  of  the  research  iweded  to 
develop  new  technologies.  But  the  public  (govemmeot)  has  three  indispensable  roles  to  play 
in  advancing  technology:  1)  etBuring  a  strong  base  of  fimdamefltal  sciewe;  2)  providing  a 
business  environment  that  encourages  innovation  and  investment;  and  3)  investing  in  leseaich 
that  is  critical  tu  the  economic  and  social  needs  of  tbe  nation,  bat  cannot  attract  ?<ff<pmr 
private  support. 

Tbe  accelerating  pace  of  technological  advance,  ever  shorter  produa  cycles,  and  rapid 
worldwide  dif^ion  of  technologies  mean  that  many  companies  are  finding  it  harder  to 
justify  investment  in  risky  or  lower  yield  RAD  than  in  the  past.  Today,  the  payback  to  die 
investing  company  is  often  less  than  half  the  spillover,  or  "social  renim,"  to  society  at  large. 

This  means  diat  govemmeot  RAO  partnerships  widi  industry  in  growth-echancii^ 
technologies  are  more  important  than  ever.  Without  govermnent  to  share  the  risk  at  the  pre- 
commercial  stage,  individual  companies  are  rehictant  to  take  the  phuge.  especially  where  a 
substantial  fraction  of  the  total  return  cannot  be  captured  by  a  company.  The  government 
partnership  fosters  technology  advance  that  odierwise  might  not  be  made  -  or  would  be 
made  in  foreign  countries,  with  most  of  the  benefit  going  to  their  citizens. 

In  general,  where  there  are  technological  risks.  RAD  projects  widi  a  strong 
ccMnbination  of  potential  public  and  commercial  benefits  merit  a  mix  of  government  and 
industry  support.  For  example,  education  and  training  tedmologies  that  challenge  and  reward 
all  our  children  and  bring  lifeloog  learning  widiin  reach  of  everyone  have  multiple  public 
and  private  benefits:  a  better  educated  citizenry,  a  world-daaa  work  force,  oppormnities  for 
people  to  retrain  themselves  in  response  to  changing  tscbnoiogies  and  jobs,  and  a  rich 
commercial  market  for  tbe  learning  technologies  themselves.  Government's  role  in  creating 
the  National  Information  Infrastructure  is  not  only  to  share  tbe  cotts  of  RAO  for  basic 
advances  in  computing  and  tplecotniminication.  It  is  also  to  make  sure  that  inivately  flnanced 
information  supobighways  ate  accessible  to  all  Americans. 

The  problem  of  capturing  returus  on  private  sector  RAD  investments  is  especially 
great  in  widely  dispcaed  and  firagmented  industries  such  as  agriculture  or  building  and 
construction.  Qovemment  must  support  technology  advance  in  these  industries,  at  least  on  a 
cost-shared  basis,  or  it  won't  get  done.   This  hu  been  long  recognized  in  agriculture,  where 
government  support  of  RAD  goes  back  to  1862,  with  the  foundation  of  land  grant  colleges 
across  the  nation. 

Today,  many  in  mdustry  are  taking  a  new,  forward-looking  view  of  their  RAO 
programs.  Corporate  cost-cutting  drives  have  led  to  focusing  in-house  research  on 
technologies  diat  are  close  to  commercialization,  at  the  expense  of  more  basic,  longer  term, 
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or  riskier  research.   The  new  model  of  best  practice  that  is  taking  form  is  to  create 
partnerships  for  riskier,  generic,  prc<oinmercial  RAD  -  teaming  with  other  comptnics,  with 
universitiea.  and  with  the  govenunent. 

We  have  re-inveoted  these  partnership  programs  to  make  sure  that  they  are: 

•  market-driveQ.  with  indostry  leading  the  joint  research  agenda; 

•  cost-shared,  widi  the  private  sector  putting  up  half  or  more  of  the  money,  as  a 
quasi-market  test  to  make  sure  the  technological  risk  is  worth  taking; 

•  cotnpetitive  and  peer-reviewed,  to  guard  against  pork  in  the  selection  of 
research  projects;  and 

•  evaluated  periodically  and  rigorously  to  make  sure  that  the  projects  are  having 
the  intended  effiect. 

With  the  assistance  of  wise  government  policies.  U.S.  companies  have  recently 
regained  a  competitive  edge  in  critical  technologies,  such  a.s  semiconductors,  once  thought 
lost  to  Japanese  and  other  competitors.  We  must  not  return  to  the  days  when  American 
scientists  and  inventors  made  brealEthrough  innovations,  only  to  see  tlie  jobs  and  profiu 
growing  out  of  discoveries  and  inventioos  flow  to  overseas  competitors.   In  a  fiercely 
competitive  world  market  place,  it  would  be  unwise  to  rely  solely  on  dK>se  programs  and 
polkies  that  worked  during  the  Cold  War  but  are  umuited  for  today's  needs. 

THK  LINK  BBTWiarN  STIUNrK  KNU  TRTHNOI/iGY 

The  Clinton/Gore  Administration's  science  and  technology  initiatives  are  based  oo  a 
recognition  that  science  and  technology  are  linked  in  a  multitude  of  ways,  each  building 
constantly  on  the  gains  in  the  other  dcmain.   It  is  certainly  true  that  all  techitological  advance 
ultimately  depends  on  fundameitfal  science,  and  the  highly  trained  people  educated  at  our 
universities  and  colleges.  But  old  distinctions  between  "basic*  and  "applied"  science  no 
longer  make  sense  in  today's  laboratories,  where,  for  instance,  newly  derived  fundamenul 
understanding  of  molecular  biology  quickly  yields  ideas  for  new  products  and  maoBUfacturing 
processes  -  which,  in  turn,  ndl  only  raise  questions  for  fiirther  fundamental  research  but  also 
give  rise  to  ikw  technologies  that  enable  more  effective  research.   And  where  progress  in 
such  fiuxlamental  fields  as  astronomy  or  elementary  particles  depend  upon  technological 
breaktbroogbs  in  optics,  computing,  or  superconductors. 

The  relitionahlp  between  basic  research,  applied  research,  technology  developoxnt, 
and  commercialization  is  not  a  linear  progression.   Rather,  it  is  fUll  of  fiecdback  loops.   Often 
a  technical  or  engineering  advance  will  stimulate  or  enable  sciendflc  inquiry.     For  example, 
cars  powered  by  internal  combustion  engines  were  running  on  the  road  before  scientists 
began  to  understand,  even  imperfiM^tly,  some  fVindamemal  principles  of  combustion. 
MagiKtic  resonance  imaging  was  founded  on  basic  research  in  nuclear  physics  -  but  it  could 
not  have  been  put  to  practical  use  in  medical  diagnostics  without  the  separate  but  parallel 
development  of  a  number  of  sophisticated  technologies,  especially  the  microprocessor,  the 
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"computcr-oD-i-chip"  that  could  be  built  directly  into  the  instnnncnt.  The  ca«:cr  treatracni 
drug  taxol  is  derived  from  the  yew  tree  of  the  Pacific  Nonhwest.  and  without  the  research  to 
classify  aad  study  the  natural  plants  and  animals  it  might  never  have  been  found.   And  most 
of  today's  experimeoial  science  has  become  totally  dependent  on  the  most  recently  developed 
technology. 

The  search  for  something  practica]  often  fbrcea  a  new  look  at  dK  scientific  priwiples 
that  underlie  new  phenomena;  the  prepared  mind  is  ready  to  take  a  leap  into  the  practical 
application.  Ernest  Shockley,  an  AT&T  Bell  Laboratory  physicist,  invented  the  transistor 
while  engaged  in  a  lab  program  to  develop  better  switches  -  but  the  scientific  work  of 
previous  decades  on  solid  state  physics  and  quantum  mechanics  was  absolutely  essential  to 
the  invention.  The  early  age  of  science  provides  equally  interesting  examples.  Galileo,  who 
developed  fundamental  knowledge  of  astronomy ,  was  also  an  mventor  who  spent  much  of  his 
time  and  energy  demanding  payment  for  his  practical  inventions. 

The  blending  of  discovery  and  application  is  repeated  across  vimially  all  sciewe  and 
engineering  ~  from  biomedicine  to  environment  to  space  exploration  and  aeronautics  to 
materials  and  manufacturing.   Basic  research  on  materials  results  in  stronger,  long  lasting 
roads  and  bridges  and  lighter,  but  safer  airplanes  and  cars.  Today's  wonder  drugs  and 
tomorrow's  bioremediation  of  chemical  wastes  are  direct  prodocts  of  our  continumg 
investments  in  biology,  chemistry,  physics,  and  earth  science. 

The  ftudamental  point  is  that  basic  science,  applied  science,  and  technology,  though 
different  in  approach,  motivation,  and  scale,  are  profoundly  Interdependent. 

rnNniTsmw 

Mr.  Chairman,  we  welcome  the  opportunity  to  engage  m  a  dialogue  with  Congress, 
with  all  Americans,  about  die  vahie  of  our  mvestments  in  science  and  technology.  Like  you. 
diis  Administiatioa  envisions  a  future  of  sustained  and  responsible  growdi  of  the  U.S. 
economy  based,  in  large  part,  on  new  discoveries  and  improved  technologies  derived  from 
those  discoveries. 

There  has  been  and  will  continue  to  be  strenuous  debate  about  the  appropriate  role  for 
government  in  science  and  technology.  Some  people  believe  that  fundamental  science  - 
basic  research  -  ia  the  only  area  in  which  govemmect  belongs.   As  I  have  already  said,  this 
Administration  does  not  believe  it  benefits  die  American  people  to  try  to  draw  that  line  in  the 
sand.  TIk  Clinton/Gore  Administration  believes  government  has  an  essential  role  in 
technology  development  as  well.  Economic  growth,  quality  of  life,  national  security  -  all 
these  things  depend  on  a  compreheiuive  science  and  technology  investment  program.  For 
our  children  and  graivlchildren  to  succeed  in  the  knowledge-baaed,  highly  competitive  global 
economy,  die  Federal  goverament  must  nriaim«in  a  strong  commitment  to  investment  in  the 
future,  in  other  words,  to  investment  in  science  and  technology  linked  to  long  term  goals. 
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We  are  coavioced  that  tecbnalocy  is  tfae  engine  of  economic  growth  that  will  ensure 
good  Jobs  and  a  higher  quality  of  life.  We  know  that  scientific  knowledge  is  tlK  key  to  dx 
tvturt    ..  it  is  the  fuel  for  the  engine. 

The  Cabinet  Secretaries  and  Agency  Heada  here  today  will  all  agree  that  the  Federal 
Departments  and  Agencies  are  wofking  together  in  unprecedented  cooperation  to  provide 
essential  science  and  technology  services  to  the  American  taxpayer  in  an  efficient  aiKl  cost- 
effective  manner.    The  'virtual  agency'  created  by  the  NSTC  eliminates  duplication  and 
waste  and  gets  maximum  advantage  from  each  investment  dollar.   Budgetary  constraints  have 
made  the  workings  of  the  NSTC  absohitely  essential,  and  we  have  succeeded  in  shifting 
resources  to  enable  the  S&T  portion  of  the  budget  to  be  m«t«t«in»rf  and  even  slightly 
increased  in  key  areas. 

We  know  from  your  record.  Mr.  Chairman,  diat  you,  too,  support  science  and 
technology  and  recognize  the  vital  role  they  play  in  the  ftilure  of  our  economic, 
environmental,  and  national  security.   But  in  looking  at  die  Contract  With  America,  along 
with  the  FV  '94  and  FY  '95  Republican  budgets  and  other  proposals  for  paying  for  the 
Contract,  we  arc  concerned.   The  Clinton/Gore  Administration  shares  your  commitment  to 
reduce  budget  deficits  aod  the  ineflkiencies  in  govemmeot.   We  have  worked,  with  great 
success,  to  bring  the  budget  defvit  down,  to  cut  government  employment  and  spending.   But 
wc  have  also  taken  great  care  not  to  sacrifice  our  investments  in  die  fbture  -  in  the  well 
being  of  our  children  and  grandchildren  -  in  the  process,  by  conuniting  ourselves  to 
sustained  support  of  science  and  technology. 

Our  initial  interpretation  of  proposals  to  fund  the  Contract  With  America  raises  our 
concerns  that  we  will  qqi  be  able  to  develop  and  disseminate  the  education  techmlogies  our 
children  will  need  to  compete  in  the  global,  knowledge-btsed  econcRny;  diat  we  will  qqi  be 
able  to  invest  in  research  that  could  ensure  this  Nation's  continued  preeminence  in  industries 
dependent  on  biotechnology  or  information  and  communications  technologies;  that,  m  fact, 
between  now  and  (be  end  of  the  cenniry  this  Nation  may  find  itself  in  wholesale,  devastating 
retreat  from  die  investments  qq  which  our  fiihire  depends  -  investments  in  science  and 
technology.     This  Administration  will  stand  against  that  retreat  because  it  cuts  to  the  core  of 
our  guiding  premise:   we  must  invest  in  oui  children's  fiitnR  in  ways  diat  promise  die 
highest  payoiBF. 

We  are  a  nation  of  explorers.  We  need  science  and  technology  to  nurture  our 
national  soul  as  well  as  our  economic  well  being.  The  Clinton/Gore  Administration  wanu  in 
work  widi  the  Congress  to  achieve  the  goals  of  the  American  people,  including  long  term 
economic  growth,  an  effkient  and  responsive  government,  and  world  leadership  in  science, 
engineering,  and  mathematics. 

Thank  you. 
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The  Chairman.  Thank  you  very  much,  Dr.  Gibbons. 

The  Chair  has  been  lenient  with  regard  to  the  five-minute  pres- 
entation rule  in  large  part  because  the  witnesses  I  think  did  testify 
in  the  spirit  of  the  hearing  and  I  thought  presented  excellent  testi- 
mony, and  I  deeply  appreciate  the  testimony  that  you  presented, 
some  of  which  may  prove  controversial  as  we  go  to  questions.  I 
would  like  to  proceed  with  that  at  this  time. 

Let  me  talk  a  little  bit  about  the  ground  rules.  I  think  we  will 
proceed  with  the  five-minute  rule.  We  have  had  an  excellent  turn- 
out of  Members  this  morning.  I  will  begin  with  Mr.  Brown  and 
then  we  will  proceed  to  each  of  the  people  in  the  order  in  which 
they  appeared  at  the  committee  for  five  minutes. 

If  we  can  and  there  are  still  some  people  with  some  additional 
questions,  we  will  go  to  a  second  round  after  that  period  of  time. 

We  want  to  be  somewhat  concerned  about  the  time  frame  of  all 
our  distinguished  witnesses,  all  of  whom  have  agencies  to  run.  We 
would  like  as  many  Members  as  possible  to  have  an  opportunity  to 
get  all  their  questions  done. 

With  that,  I  would  recognize  first  the  Ranking  Minority  Member, 
Mr.  Brown. 

Mr.  Brown.  Thank  you,  Mr.  Chairman.  I  would  point  out  that 
you  set  new  standards  of  quality  in  the  conduct  of  hearings.  We 
have  disposed  of  five  very  important  witnesses  in  less  than  an  hour 
and  still  have  an  hour  and  a  half  for  questioning.  That  is  very 
good. 

Let  me  ask  a  couple  of  questions. 

First  of  Ms.  Browner.  As  you  know,  the  risk  assessment  question 
achieved  quite  a  bit  of  prominence  during  the  last  session  of  Con- 
gress. This  committee  passed  out  a  bill — did  it  pass  the  House?  It 
passed  the  House  and  might  have  passed  the  Senate  except  for  the 
time  restrictions.  Can  you  elaborate  a  little  bit  on  what  elements 
you  believe  would  be  most  helpful  in  any  legislation  dealing  with 
questions  of  risk  assessment? 

Ms.  Browner.  Mr.  Brown,  I  would  suggest  that — and  the  admin- 
istration is  prepared  to  work  with  the  committee  and  others  to  sup- 
port legislation  that  would  aim  to  improve  the  science  of  risk  as- 
sessment but  to  do  so  in  a  way  that  is  not  overly  prescriptive,  al- 
lowing for  scientific  advancements  and  improvement.  That  calls  for 
improved  communication  and  requires  agencies  to  prepare,  review 
and  publish  guidelines  for  how  they  will  undertake  these  assess- 
ments. 

Mr.  Brown.  Well,  we  anticipate  that  we  will  be  moving  legisla- 
tion in  this  area  again.  It  is  on  the  list  that  the  Republicans  want 
to  move,  and  we  express  a  hope  that  we  can  collaborate  with  you 
as  we  develop  that  legislation  so  that  it  meets  all  of  ovir  needs  as 
effectively  as  possible. 

Let  me  address  one  question  to  Dr.  Gibbons  and  that  will  be  ade- 
quate for  me,  I  think. 

Dr.  Gibbons,  there  was  a  disturbing  three-part  article  in  the  Post 
over  the  Christmas  vacation,  which  most  of  us  missed  because  we 
were  not  here,  but  I  have  subsequently  read  it.  It  paints  a  disturb- 
ing picture  of  the  situation  with  regard  to  funding  of  research  and 
development  in  this  country  for  the  future  and  for  the  opportunity 
for  emplojonent  as  scientists  and  as  engineers  in  this  country  for 
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the  future.  And  the  question  that  I  would  Uke  to  have  you  discuss 
just  briefly  is,  in  the  Hght  of  your  statement  that  we  have  been  op- 
erating a  zero  sum  game,  is  this  going  to  solve  the  problem  of 
maintaining  our  leadership  in  world  research,  at  least  in  critical 
areas,  which  is  our  goal,  as  you  know,  and  in  providing  adequate 
employment  opportunity  for  our  best  scientific  knowledge,  our 
young  scientists  who  are  coming  on  the  market?  Or  should  we  have 
a  different  goal,  and  if  so,  what  should  it  be? 

Mr.  Gibbons.  Mr.  Brown,  we  still  maintain  a  healthy  lead  gen- 
erally in  science  and  technology  around  the  world,  and  it  has 
served  us  very  well,  and  I  think  we  all  can  stipulate  to  that. 

The  concern  you  express,  which  is  very  important,  is  that  is  the 
vector  on  which  we  are  moving  carrying  us  in  a  way  that  we  are 
slowing  going  to  be  eroded  to  the  point  that  others,  that  we  will 
lose  that  edge  on  which  we  increasingly  depend  in  the  future. 

Mr.  Brown.  That  is  correct. 

Mr.  Gibbons.  I  think  everyone  is  examining  what  we  can  do  with 
tighter  funds.  It  is  a  little  bit  like,  I  believe  as  Samuel  Johnson 
talked  about:  The  night  before  the  hanging  doth  focus  the  mind. 
And  I  think  a  lot  of  minds  have  been  focused  not  only  in  our  indus- 
try as  they  face  the  increasing  global  competition,  but  also  in  our 
universities  as  they  consider  how  well  they  can  prepare  their  grad- 
uates, to  find  well-trained  graduates,  but  at  the  same  time  market- 
able commodities  in  the  working  place  of  tomorrow. 

You  and  I,  the  rest  of  us,  are  working  on  how  we  can  reoptimize 
these  increasingly  tight  resources  within  the  Federal  coffers  to 
make  the  most  of  them.  And  what  we  are  trying  to  do  in  the 
Science  and  Technology  Council  is  to  go  on  basically  an  initial  as- 
sumption, this  has  been  almost  for  two  years  now,  that  we  are 
dealing  with  the  same  number  of  dollars.  Therefore,  agencies  and 
the  administration  must  either  increase  efficiency,  if  it  wants  to 
start  something  new,  or  stop  doing  something  that  it  has  been 
doing  that  is  less  important  than  something  that  is  new.  And  these 
two  options  have  led  us  to  reshape  a  number  of  programs  across 
the  Federal  Government  and  for  certain  we  are  having  to  drop  off 
some  things  that  are  very  interesting  but  are  less  important,  we 
feel,  than  others. 

In  terms  of  employment,  I  would  say  this:  It  is  taking  a  longer 
time  for  graduate  students  to  find — for  recent  graduates  to  find 
jobs  and  for  those  displaced  in  science  and  technology  to  find  jobs. 
But  the  overall  unemployment  rate  there  is  still  considerably  less 
than  in  other  sectors  of  our  economies,  so  it  is  still  a  good  direction 
to  go  for  emplojonent.  But  I  think  we  have  to  understand  that  we 
are  trying  to — that  there  is  no  one  that  is  going  to  escape  the 
squeeze  on  trjdng  to  get  our  resources  more  carefully  used  in  our 
society. 

My  concern  is,  and  that  is  the  reason  I  applaud  Mr.  Walker's 
focus  on  the  next  two  decades,  not  just  the  next  two  years,  is  that 
our  decisions  today,  in  effect,  set  our  vectors  for  what  is  going  to 
happen  in  science  and  technology  and  its  fruits  20  years  from  now, 
and  we  need  to  be  thinking  about  what  the  implications  are  of  this 
very  disturbing  trend  now  toward  fewer  and  fewer  resources  going 
into  our  seed  com. 


137 

An  inescapable  result  is  that  we  are  going  to  end  up  less  well  off 
than  other  countries  that  do  not  make  that  same  move,  and  I  think 
our  concern  with  you  in  this  coming  spring  now  is  to  try  to  see  if 
we  cannot  understand  ways  that  at  least  within  the  Federal  family 
and  its  new  relationships  with  the  private  sector,  together  we  can- 
not build  a  way  of  getting  more  for  less,  because  I  fear  that  is  our 
future. 

Mr.  Brown.  I  would  just  comment,  Dr.  Gibbons,  I  agree  with 
your  analysis,  that  the  administration,  in  its  reports  to  the  Con- 
gress has  set  certain  goals,  which  I  would  call  rosy  scenarios,  which 
are  not  very  practical,  and  I  can  tell  you  that  if  you  continue  mere- 
ly to  set  impractical  goals  without  setting  forth  the  path  to 
achieved  those  goals,  I  am  going  to  be  as  critical  of  the  administra- 
tion as  any  Republican  is,  and  I  am  not  going  to  like  pla3dng  that 
role  but  I  am  going  to  do  it  anyway. 

The  Chairman.  I  thank  the  gentleman.  The  gentleman's  time 
has  expired  and  I  recognize  the  gentleman  from  Wisconsin,  Mr. 
Sensenbrenner. 

Mr.  Sensenbrenner.  Thank  you  very  much,  Mr.  Chairman. 

I  think  that  all  of  us  know  that  our  legal  system  is  one  of  the 
impediments  to  increased  productivity  in  the  American  economy, 
and  some  type  of  legal  reform  is  necessary  if  we  are  to  keep  our 
technological  edge  over  our  international  competitors  in  the  next  20 
years. 

And,  Secretary  Brown,  I  would  like  to  ask  you  specifically  if  you 
or  the  administration  is  going  to  support  some  t3T)e  of  comprehen- 
sive reform  program  of  our  legal  system,  including,  but  not  limited, 
to  tort  reform  proposals? 

Secretary  Brown.  As  you  know,  Mr.  Sensenbrenner,  we  have 
been  open  to  suggestions  that  we  look  at  a  number  of  vehicles  for 
change.  The  administration  has  not  taken  a  formal  or  official  posi- 
tion on  the  subject  of  tort  reform. 

As  you  know,  in  the  health  care  reform  package  last  year  there 
were  some  steps  in  that  direction,  in  recognition  of  the  problem.  So 
we  look  forward  to  working  with  the  Congress  to  try  to  look  to  the 
future,  to  try  to  determine  what  the  real  impediments  are  to  eco- 
nomic growth  to  make  a  determination  as  to  whether  this  is  really 
one  that  ought  to  be  not  only  reviewed  with  you  that  we  should 
take  action  on. 

Mr.  Sensenbrenner.  Let  me  give  three  concrete  proposals.  First, 
caps  on  noneconomic  damages,  such  as  punitive  damages  in  pain 
and  suffering  awards;  no  caps  on  economic  damages,  like  lost 
wages  or  medical  bills,  both  present  and  future,  but  on  the  non- 
economic  damages;  second,  changes  in  joint  and  several  liability 
rules,  so  that  he  who  is  at  fault  pays  and  he  who  is  not  at  fault 
does  not  pay;  and,  finally,  adoption  of  the  English  rule  that  the 
loser  in  civil  litigation  pays.  England  has  98  percent  fewer  la^ysuits 
because  the  loser  pays  rule  makes  it  quite  plain  both  to  plaintiffs 
and  their  attorneys  that  if  they  go  to  court  and  file  a  suit  that  does 
not  have  merit  £uid  does  not  have  a  significant  chance  of  success, 
they  are  both  going  to  be  on  the  hook  for  the  cost  of  defense  of  the 
person  or  the  corporation  that  they  have  sued. 

I  think  that  each  of  these  three  items  would  have  a  significant 
impact  in  making  us  a  less  litigious  society,  and  we  know  that  all 


138 

of  those  litigation  expenses  are  folded  into  the  cost  of  goods  and 
services  that  America  sells  not  only  to  our  own  people  but  to  people 
overseas.  And  I  would  hope  that  the  administration  would  favor- 
ably consider  this  entire  area  and  these  specific  three  proposals  be- 
cause I  think  that  that  is  going  to  be  one  of  the  keys  to  having  the 
vibrant  economy  in  the  year  2015  that  all  of  us  desire. 

Secretary  Brown.  Well,  I  certainly  respect  your  point  of  view.  As 
I  have  indicated,  we  are  open  to  reviewing  all  of  those  suggestions. 
Those  are  three  that  are  being  discussed,  have  been  discussed  over 
time;  they  are  ones  that  we  have  paid  a  good  deal  of  attention  to. 
We  agree  that  this  society  is  too  litigious.  We  need  to  evaluate  the 
impact  of  that  on  our  future  economic  growth  and  ability  to  create 
jobs  for  our  people. 

Mr.  Sensenbrenner.  I  would  respectfully  submit  that  the  time 
for  studying  this  issue  is  over  and  the  time  for  making  some  deci- 
sions is  at  hand.  The  whole  issue  has  been  studied  for  as  long  as 
I  can  remember,  and  I  think  we  ought  to  be  voting  on  some  of 
these  issues  and  perhaps  doing  something  on  this  subject,  and  I 
hope  that  there  would  be  a  partnership  between  the  administration 
and  Congress  on  it  rather  than  simply  attempting  to  shove  the 
matter  off  to  some  future  time  with  another  study. 

Secretary  Brown.  Well,  there  will  be  a  partnership  on  all  mat- 
ters of  importance  to  the  economic  future  of  our  country.  You  can 
count  on  that. 

As  you  know,  the  Congress  can  vote  on  these  matters  as  it  choos- 
es and  the  administration  then  has  to  make  a  judgment  as  to 
whether  to  support  one  position  or  another. 

Mr.  Sensenbrenner.  Well,  let  me  solicit  your  support  in  the 
councils  of  the  administration  for  these  three  specific  proposals  so 
that  if  and  when  a  bill  is  passed  by  the  Congress  it  meets  with  the 
Presidential  signature  rather  than  being  sent  back  to  us  with  a 
veto  message. 

Thank  you,  Mr.  Chairman.  I  yield  back  the  balance  of  my  time. 

The  Chairman.  Thank  you,  Mr.  Sensenbrenner.  Mr.  Weldon  of 
Florida. 

Mr.  Weldon  of  Florida.  Thank  you,  Mr.  Chairman,  and  I  want 
to  thank  all  of  our  speakers  today  for  this  very  informative  and  in- 
spiring message. 

My  question  is  to  Mr.  Goldin.  As  the  representative  from  the 
area  that  includes  the  Kennedy  Space  Center,  one  of  the  areas  that 
I  have  been  concerned  about  is  having  a  vision  for  the  future,  and 
I  very  much  enjoyed  the  vision  that  you  laid  out  today  because  I 
feel  that  it  is  very  important  for  the  people  working  in  my  district 
in  the  area  of  space  to  have  a  vision  for  the  future. 

One  of  the  reasons  why  I  feel  that  is  very  important,  and  maybe 
I  could  ask  you  to  comment  on  this,  is  in  terms  of  maintaining  mo- 
rale. Morale  at  the  space  center  at  this  time  is  somewhat  low, 
mainly  because  of  the  tremendous  numbers  of  studies  that  senior 
personnel  have  had  to  do  in  terms  of  finding  ways  to  control  costs; 
and,  additionally,  naturally,  many  of  the  workers  there  are  very 
concerned  about  their  jobs  and  the  future  for  themselves  and  their 
families. 

So  if  I  could  ask  you  to  comment  on  that,  what  we  can  be  doing, 
if  not  20  years  from  now,  at  least  in  the  next  2  years  to  help  main- 
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tain  morale  not  only  in  the  agency  in  general  but  as  well  in  places 
like  Kennedy  Space  Center. 

Mr.  GOLDIN.  First,  let  me  say  that  the  people  down  at  Kennedy 
are  just  outstanding.  They  have  a  very  difficult  job  to  do.  Normally, 
in  the  white  collar  world,  if  you  make  a  mistake,  you  just  take  out 
a  pencil  and  eraser  and  you  can  erase  it.  At  NASA-Kennedy,  the 
whole  world  watches  what  they  do,  so  the  morale  of  the  people  at 
Kennedy  is  very  important. 

On  the  other  hand,  America  has  said  they  want  government  to 
be  more  effective,  and  when  government  has  to  be  more  effective, 
we  have  to  make  some  very  hard  decisions.  We  could  make  deci- 
sions in  the  absence  of  data  without  studying  it,  and  I  know  there 
is  a  very  high  level  of  frustration  among  the  staff  at  Kennedy,  but 
if  you  take  a  look  at  the  NASA  budget,  we  cut  it  18  percent  in 
1994,  12  percent  in  1995,  and  we  are  now  working  the  1996  budget 
and  we  have  another  clear  message  from  the  voters. 

So  we  have  elected  to  work  with  the  employees  to  try  and  under- 
stand what  is  the  right  thing  to  do.  Everj^hing  is  on  the  table. 
Wherever  we  can  efficiently  eliminate  inefficiency,  we  will. 

As  an  example,  as  a  result  of  the  study,  we  found  183  people  sign 
off  on  launching  the  shuttle.  That  does  not  enhance  safety,  in  my 
mind.  It  takes  away  accountability  and  responsibility.  So,  as  a  re- 
sult of  these  studies,  there  will  be  one  person  at  NASA-Kennedy 
that  will  sign  off  and  be  responsible. 

So  we  will  try  to  get  this  done,  but  the  most  important  thing  we 
can  do  working  with  this  Congress  is  once  we  settle  on  what  the 
budget  is,  let  us  have  some  stability.  We  have  called  for  that.  If  we 
constantly  ratchet  the  budget,  we  will  never  ever  catch  up.  So  we 
would  like  this  to  be  our  last  exercise  in  about  five  years  and  that 
will  be  the  single  most  important  thing  to  help  the  morale  down 
at  NASA- Kennedy,  if  we  work  together  to  stabilize  the  budget. 

Mr.  Weldon  of  Florida.  Thank  you,  Mr.  Goldin.  I  yield  back 
the  balance  of  my  time,  Mr.  Chairman. 

The  Chairman.  I  thank  the  gentleman.  The  gentleman  from  In- 
diana, Mr.  Roemer. 

Mr.  Roemer.  Thank  you,  Mr.  Chairman. 

In  the  spirit  of  the  new  Speaker,  Mr.  Gingrich,  I  would  like  to 
start  by  talking  about  a  couple  of  books.  He  mentioned  five  or  six 
books  the  other  day  in  his  address,  and  I  guess  the  first  one  I 
would  mention  would  be  Daniel  Borsten's  The  Discoverers,  and  the 
excitement  and  the  thrill  that  goes  into  discovery  and  the  impor- 
tance of  technology  to  this  Nation's  capacity  to  be  the  strongest  Na- 
tion in  the  world.  And  I  strongly  recommend  that  book. 

The  second  one,  in  light  of  the  dialogue  that  just  went  on  be- 
tween the  new  Member  from  Florida  and  the  director  of  NASA, 
would  be  Mr.  Bennett's,  The  Book  of  Virtues,  and  that  would  be 
character  and  honesty  and  so  forth,  which  we  are  going  to  need  a 
lot  of  in  the  next  two  years  to  make  some  of  the  tough  decisions 
that  are  going  to  come  to  this  committee  and  other  committees 
where,  to  balance  the  budget,  it  is  going  to  cost  several  hundred 
billion  dollars.  If  the  votes  are  there  to  pass  the  Contract  for  Amer- 
ica, again  several  hundred  billion  dollars.  And  if  tax  cuts  for  the 
middle  class  are  passed — which,  by  the  way,  I  believe  that  the  best 
tax  cut  we  can  give  to  the  middle  class  is  to  continue  to  keep  the 
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deficit  down  so  that  we  let  people  buy  a  home  and  refinance  a 
home  and  keep  their  jobs  and  keep  the  economy  going — we  are 
going  to  have  to  make  some  tough  cuts  in  some  of  these  programs. 

And  while  the  dialogue  that  just  took  place  is  nice  to  hear  in 
terms  of  vision,  the  reality  is  Mr.  Goldin  said  that  he  has  already 
experienced  a  30  percent  cut  in  NASA,  yet  he  wants  to  see  an  in- 
dustrial park  in  space,  schoolchildren  operating  robots  on  the 
moon,  replacement  for  Apollo,  laboratory  on  an  asteroid. 

I  don't  know  how  we  would  do  it,  Mr.  Goldin.  I  would  love,  with 
two  children  of  my  own,  who  are  22  months  old  and  6  months  old, 
to  think  that  we  can  do  all  these  wonderful  things.  I  do  not  know 
that  we  can. 

My  question  to  you  is  with  the  30  percent  reduction  already  in 
your  budget,  with  having  to  fund  what  I  have  just  talked  about 
with  this  new  agenda  before  us,  you  are  going  to  have  to  continue 
to  make  some  cuts  and  some  of  these  cuts  are  going  to  come  in  the 
science  budget  that  has  already  experienced  tremendous  cuts  under 
NASA  in  the  last  few  years.  I  have  tried  to  make  some  of  the  tough 
choices  by  proposing  elimination  of  the  Space  Station.  You  and  I 
have  disagreed  on  that  particular  proposal. 

Mr.  Goldin.  Strongly. 

Mr.  ROEMER.  We  have  strongly  disagreed.  We  will  strongly  dis- 
agree this  year  on  that  same  proposal  once  again,  because  I  will 
continue  to  put  that  before  this  Congress  as  an  honest  option  for 
moving  toward  a  balanced  budget,  and  maintaining  Dr.  Lane's  pro- 
grams of  investment  in  R&D  at  the  National  Science  Foundation, 
where  he  is  going  to  take  inordinate  cuts  to  pay  for  some  of  these 
other  proposals. 

So  my  question  to  you  and  Dr.  Lane  would  be  how  are  we  going 
to  move  toward  these  tough  decisions?  What  recommendations  do 
you  have  not  just  of  a  vision  for  the  future  but  virtual  reality?  How 
are  you  going  to  make  these  cuts  in  your  budget  and.  Dr.  Lane,  the 
question  to  you  would  be  do  you  see  this,  roughly  out  of  your  $3.2 
billion  budget,  $2  billion  going  to  R&D,  are  you  going  to  have  to 
cut  that?  And  what  recommendations  might  the  panel  make  in 
terms  of  eliminating  regulations  that  unnecessarily  encumber  R&D 
investment  in  new  technology  and  encourage  cooperation  between 
government,  industry,  and  academia? 

Mr.  Goldin.  First,  let  me  say  that  I  want  to  add  to  what  Dr.  Gib- 
bons said  in  the  new  parlance  where  we  have  declining  budgets. 
You  get  efficient,  you  prioritize,  and  you  measure  output,  not  input. 

One  of  the  things  we  have  to  rid  ourselves  of  is  how  many  dollars 
are  we  putting  in  and  how  many  people  are  working  on  the  pro- 
gram. I  intentionally  said  that  what  we  have  to  set  our  vision  on 
is  how  we  are  going  to  create  jobs  for  children  20  years  fi-om  now, 
not  how  many  people  are  we  going  to  employ. 

I  would  submit  that  if  this  committee  is  willing  to  work  with 
NASA  and  change  the  policies,  there  is  lots  of  room  to  eliminate 
a  lot  more  unnecessary  things  that  we  do.  We  do  not  need  thou- 
sands of  people  in  NASA-Houston  operating  spacecraft.  We  do  not 
need  a  thousand  people  or  500  people  out  at  JPL  watching  a  space- 
craft as  it  goes  between  earth  and  the  planet  Saturn. 

We  at  NASA  are  committed  to  revolutionary  change.  Revolution- 
ary changes  hurt  because  when  you  make  revolutionary  change  you 
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rid  yourself  of  the  old  ways  and  you  get  rid  of  the  power  structure. 
We  are  committed  to  doing  that,  and  I  think  we  are  going  to  have 
a  better  agency. 

And,  lastly,  I  would  like  to  say  the  science  at  NASA  is  better 
today  than  it  was  three  years  ago.  We  started  more  scientific  mis- 
sions in  the  last  few  years  than  we  did  in  the  prior  five.  They  are 
not  billions  of  dollars,  they  are  hundreds  of  millions.  In  fact,  one 
of  them  is  a  mission  for  $59  million  to  put  a  384  spectral  line  sen- 
sor into  orbit  that  is  less  than  an  order  of  magnitude  of  the 
Landsat  program.  What  you  get  out  is  what  is  important,  not  what 
you  put  in,  and  I  know  that  we  can  do  it. 

I  didn't  propose  starting  a  new  Apollo  program.  I  said  we  would 
have  the  ability  to  make  the  decision.  We  will  pay  as  we  go.  I  know 
that  we  can  revolutionize  NASA.  Do  we  all  have  the  stomach  to 
make  the  hard  decisions  that  have  to  be  made?  That  is  the  ques- 
tion we  ought  to  ask. 

Mr.  ROEMER.  I  would  only  say,  Mr.  Goldin — 

The  Chairman.  The  gentleman's  time  has  expired.  And  if  he 
wants  Mr.  Lane  to  answer  the  question  he  asked  him,  I  will  say 
I  will  allow  Dr.  Lane  to  respond,  but  the  gentleman's  time  has  ex- 
pired in  terms  of  the  dialogue.  Does  the  gentleman  wish  to — 

Mr.  ROEMER.  So  I  do  not  have  time  to  respond  to  Mr.  Goldin  at 
all? 

The  Chairman.  Your  time  has  expired. 

Mr.  RoEMER.  That  is  why  I  debated  this  new  rule. 

The  Chairman.  Well,  this  was  not  the  new  rule.  This  is  the  old 
rule  that  has  been  around  for  40  years,  called  the  five-minute  rule. 

Mr.  Roemer.  But  you  are  enforcing  it. 

The  Chairman.  I  will  recognize  Dr.  Lane  to  respond  to  the  ques- 
tion that  Mr.  Roemer  asked  of  him. 

Mr.  Lane.  Mr.  Roemer,  we  certainly  understand  that  given  the 
constrained  budgets  we  are  looking  at  and  the  continued  efforts  to 
reduce  the  deficit,  that  we  at  NSF  will  likely  participate  in  that. 
We  are  likely  to  have  to  look  at  lower  budgets. 

I  certainly  agree  with  what  Mr.  Goldin  has  just  said  about  the 
importance  of  setting  priorities.  That  must  be  done.  I  would  say 
our  focus  on  that  will  be  to  keep  excellence  foremost  in  our  deci- 
sions to  ensure  that  our  programs  come  as  closely  as  possible  with 
educational  missions  of  the  agency  to  encourage  interaction  with 
industry  where  that  is  mutually  beneficial;  where  that  makes 
sense.  It  is  not  something  we  push  to  industry,  that  is  something 
industry  pulls.  We  simply  want  to  make  sure,  however,  that  the 
barriers  are  not  there,  and  that  we  coordinate.  And  this  is,  I  think, 
very — I  do  believe  deeply  in  the  importance  of  doing  this;  that  we 
better  coordinate  our  activities  with  those  of  the  other  agencies. 

The  process  that  we  have  engaged  in  through  the  National 
Science  Technology  Council  is  working.  We  have  a  good  start.  It  is 
a  way  to  ensure  that  we  do  not  have  unnecessary  redundancy  in 
place  and  that  our  programs  and  our  people  are  really  able  to  work 
together.  That  is  the  way  we  will  maximize  the  benefits  of  the  in- 
vestment. 

The  Chairman.  Thank  you.  Dr.  Lane. 

Mr.  Hastings  of  Florida. 
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Mr.  Hastings.  Thank  you  very  much,  Mr.  Chairman,  and  thank 
you  for  holding  this  hearing. 

I  certainly  want  to  thank  all  of  the  witnesses  who  have  presented 
us,  in  my  opinion,  with  some  extremely  exciting  proposals.  Lest  we 
not  underscore  the  divergent  opinions  that  exist  in  the  United 
States  House  of  Representatives,  I  normally  do  not  comment  when 
a  colleague  has  left  the  room,  but  I  would  like  Secretary  Brown  to 
know  that  my  colleague,  Mr.  Sensenbrenner,  for  whom  I  have  the 
utmost  respect,  and  I  have  total  disagreement  with  reference  to 
tort  reforms,  specifically  in  the  loser  pays.  I  am  already  in  debt  and 
I  would  be  in  a  hell  of  a  lot  of  bad  shape  if  I  had  to  pay  all  of  the 
ones  I  lost,  by  and  large.  I  just  wanted  you  to  know  that,  Mr.  Sec- 
retary. 

With  reference  to  the  elimination  of  the  Space  Station,  I  have 
equal  respect,  admiration  for,  and  am  fond  of  my  colleague,  Tim 
Roemer,  but  I  guess  coming  from  Florida  I  have  a  totally  different 
view  than  he  does  with  reference  to  the  Space  Station. 

We  are  in  budgetary  constraints  and,  obviously,  are  going  to  be 
required  to  exercise  priorities.  In  my  considered  judgment,  if  we  do 
not  prioritize  with  reference  to  research  and  development  and  do 
not  understand  the  dynamics  of  the  programs  that  have  been  pre- 
sented to  us  by  the  various  presenters  this  morning,  that  we  are 
going  to  find  ourselves  in  the  next  two  decades  woefully  inad- 
equate, not  only  in  the  global  competitiveness  that  we  are  con- 
fronted with,  but  even  within  the  framework  of  our  own  systems. 

Secretary  Brown,  the  advanced  technology  program  is  often  ac- 
cused of  pushing  the  Federal  Government  into  industrial  policy  and 
subsidizing  product  development  when  that  should  be  industry's 
job.  Can  you  give  us  a  brief  summary — and  this  will  be  my  only 
question,  Mr.  Chairmsui — answer  for  us  what  the  advanced  tech- 
nology program  is  and  what  the  ATP  is. 

Secretary  Brown.  That  is  a  false  charge.  It  is  one  that  we  have 
attempted  to  try  to  counter  for  the  last  couple  of  years,  one  that 
the  Bush  administration  tried  to  counter  because  the  program  was 
initiated  in  the  Bush  administration. 

The  fact  is  it  has  nothing  to  do  with  industrial  policy,  it  has 
nothing  to  do  with  picking  winners  and  losers.  It  has  most  to  do 
with  keeping  us  on  the  cutting  edge  as  far  as  technological  innova- 
tion is  concerned. 

We  have  been  a  Nation  that  has  been  very  successful  in  produc- 
ing Nobel  prize  winners.  We  have  been  less  than  successful  in  com- 
mercializing technology.  We  have  been  less  successful  in  transfer- 
ring technology  and  getting  technology  in  the  hands  of  small  and 
medium-sized  business  people.  We  have  been  less  successful  in  gen- 
erating profits  and  jobs  from  technology. 

We  want  to  deal  with  precompetitive  technologies  that  are  not 
easily  funded  through  venture  capitalists  that  would  not  see  the 
light  of  day  but  for  a  government  private  sector  partnership.  We 
are  committed  to  that  partnership.  We  think  it  is  the  key  to  our 
economic  future  and  nobody  gets  a  free  ride. 

You  have  to  remember  that  these  companies  are  putting  up  50 
percent  of  the  cost,  and  much  more  when  you  really  do  an  analysis 
of  the  spending  that  is  taking  place.  I  think  we  have  proven  time 
and  time  again  that  the  things  being  done  are  much  like  the  exam- 
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pie  I  used  in  any  oral  testimony  and  these  are  things  that  would 
not  take  place,  that  would  not  see  the  light  of  day.  This  would  not 
be  here.  The  company  that  did  this  that  had  the  innovation,  that 
had  the  d3mamism,  this  would  not  have  been  produced.  We  would 
not  have  explored  a  whole  new  area  that  allows  not  that  company 
but  a  whole  industry  to  proliferate. 

That  is  what  this  is  really  about.  It  is  about  the  question  that 
the  Chairman  appropriately  asked.  It  is  how  do  you  look  to  the  fu- 
ture; how  do  you  look  to  the  future  and  have  a  road  map  for  getting 
there.  The  road  map  is  public-private  partnership.  The  road  map 
is  the  government  tilling  the  gap  that  exists  between  that  $83  bil- 
lion that  is  expended  annually  in  the  private  sector  for  R&D  and 
the  $70  billion  that  we  are  expending  from  the  public  sector.  An 
overwhelming  part  of  that  is  going  for  defense-related  activities, 
and  one  of  the  things  that  has  not  been  mentioned  in  some  of  the 
responses  is  we  are  trjdng  to  change  that  equation,  too.  It  is  60- 
40  now,  military  versus  civilian.  We  would  like  to  take  it  to  50-50. 
I  would  like  to  take  it  further  than  that. 

I  think  we  need  to  focus  on  the  commercial  interests  of  the  Unit- 
ed States  with  the  full  understanding  of  the  fact  that  our  national 
security  is  more  and  more  interrelated,  interdependent  with  our 
economic  security.  And  if  we  keep  that  focus,  it  seems  to  me  we 
have  to  conclude  that  programs  which  spend  the  ATP  program  is 
less  than  1  percent  of  Federal  R&D  spending.  We  get  more  bang 
for  the  buck  in  a  program  like  that,  I  believe,  than  almost  anything 
that  the  Federal  Government  does  because  it  draws  a  connection 
between  that  $83  billion  and  that  $70  billion,  and  it  makes  sure 
there  is  not  a  gap,  and  it  makes  sure  that  we  can  prepare  for  the 
future  of  2015  and  beyond. 

Mr.  Hastings.  Thank  you  very  much,  Mr.  Secretary. 

I  would  like  very  much  if  you  would  allow  a  staffer  to  help  edify 
my  office  with  reference  to  the  National  Institute  of  Standards  and 
Technology.  And  I  mean  that.  I  don't  know  very  much  about  it  and 
I  am  genuinely  concerned. 

Thank  you,  Mr.  Chairman. 

The  Chairman.  Thank  you.  Gentleman  from  New  York,  Mr. 
Boehlert. 

Mr.  Boehlert.  Thank  you,  Mr.  Chairman.  I  think  this  hearing 
has  the  right  focus.  We  are  looking  long  term,  as  Dr.  Gibbons 
stressed  and  as  Chairman  Walker  expressed,  rather  than  in  think- 
ing just  in  terms  of  tomorrow.  And  as  Administrator  Goldin  pointed 
out,  the  Class  of  2015  is  one  year  old  today.  I  am  concerned  about 
those  one  year  olds  today.  So  let  us  begin  at  the  beginning. 

I  would  like,  Dr.  Gibbons,  for  you  to  comment  on  the  associated 
press  report  this  morning  that  had  some  very  disturbing  news.  It 
says  only  81  of  the  289  teachers  who  took  the  first-ever  national 
teachers  test  scored  high  enough  for  certification. 

Now,  we  know  their  older  brothers  and  sisters  do  not  measure 
up  when  compared  to  their  counterparts  around  the  world  in 
science  and  math  proficiency,  but  that  is  a  great  concern  to  all  of 
us.  All  the  fine  talk  we  have  here  about  this  exciting  venture  of  the 
future  are  going  to  be  more  naught  if  we  do  not  educate  the  adults 
of  the  future. 
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So  let  us  begin  at  the  beginning.  Dr.  Gibbons,  would  you  please 
comment  on  what  more  the  administration  and  we  should  be  doing 
to  promote  and  foster  science  and  math  education  specifically? 

Mr.  Gibbons.  First  thing  we  have  done  is  to  try  to  combine  the 
collective  resources  of  the  Department  of  Education,  The  Science 
Foundation,  the  Department  of  Labor,  and  the  Department  of  De- 
fense, which  is  probably  our  largest  enterprise,  in  fact,  in  training 
and  education  into  a  single  group  under  the  National  Science  and 
Technology  Council,  to  pool  their  resources  and  perspectives  in  de- 
vising ways  to  accelerate  the  introduction  of  particularly  computer- 
based  technologies  as  aids  to  instruction  in  K  to  12  as  well  as  other 
parts  of  our  educational  system  and  in  training.  Because  education 
now  is  a  lifelong  process. 

You  and  I  typically  maybe  have  gone  through  two  careers.  Our 
kids  will  have  gone  through  four  careers  by  the  time  they  end  up. 
Therefore,  the  very  nature  of  education  is  to  train  not  only  in-depth 
but  in  versatility.  And  we  believe  that  there  are  enormous  opportu- 
nities of  advanced  technologies,  and  that  is  an  appropriate  role  that 
the  Federal  Government  can  play  to  help  develop  these  tech- 
nologies and  help  the  States  and  local  communities,  where  the  bulk 
of  the  responsibility  lies,  to  introduce  these  and  make  full  use  of 
them. 

We  are  working  hard  on  the  national  information  infrastructure 
which  gives  the  teachers  and  the  students  the  capability  to 
Internet  across  schools,  to  form  virtual  classrooms,  and  to  reach 
out  and  do  some  of  the  sorts  of  things  already  that  Dan  Goldin  just 
spoke  about.  So  we  are  trying  to  play  the  appropriate  Federal  role 
by  combining  these  agency  resources  under  the  NSTC. 

And  I  share  with  you  a  great  deal  of  concern  about  the  status 
and  I  think  that  latest  news  about  the  capability  of  our  science 
teachers  only  underscores  the  need  from  the  community  level  all 
the  way  to  the  Federal  Government  to  be  concerned  about  who  it 
is  that  is  teaching  our  kids,  not  only  in  the  classroom  but  what  is 
happening  when  the  kids  go  home. 

Mr.  BOEHLERT.  Which  brings  me  to  another  point.  When  those 
one  year  olds  get  to  be  20  years  old  and  they  are  at  our  univer- 
sities, I  am  concerned  about  the  quality  of  education  they  are  re- 
ceiving. And,  Dr.  Lane,  I  want  you  to  address  this.  I  am  very  con- 
cerned about  undergraduate  education  in  America  today,  because 
of  the  undue  attention  being  devoted  to  research  by  some  of  the  fin- 
est minds  that  we  have  available  in  our  universities  rather  than 
spending  time  in  the  classrooms  helping  to  nurture  the  minds  of 
the  future  researchers. 

Would  you  talk  a  little  bit  about  what  your  agency  proposes  to 
do  to  place  a  greater  emphasis  on  undergraduate  science  edu- 
cation? 

Mr.  Lane.  Well,  I  think  the  problem  obviously  is  a  very  real  one, 
that  we  do  not  have  to  go  back  too  far  to  find  a  time  in  our  univer- 
sities when  very  little  attention  was  given  to  the  quality  of  edu- 
cation of  future  teachers.  One  might  even  in  a  given  situation  sug- 
gest that  all  undergraduate  education  was  not  given  the  attention 
it  deserves.  I  think  that  is  changing  on  both  counts. 

I  go  around  the  country  a  good  bit  and  talk  to  faculty  and  admin- 
istrators and  others  in  universities  and  colleges,  and  the  message 
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I  try  to  carry  is  the  one  about  breaking  down  all  of  these  artificial 
barriers,  the  barriers  between  research  and  education  on  a  campus. 

Mr.  BOEHLERT.  We  need  to  push  the  universities.  Because  it  is 
all  well  and  good  to  have  the  catalogues  announce  all  the  stars  that 
are  available  on  campus,  but  if  they  are  spending  all  their  time  in 
the  lab  and  no  time  in  the  classroom,  the  generation  that  we  are 
concerned  about,  the  next  generation  that  are  going  to  do  all  these 
exciting  things  that  Mr.  Goldin  and  others  have  talked  about,  they 
will  not  be  prepared  to  do  them.  So  can  you  give  them  a  little 
push? 

Mr.  Lane.  That  is  why  it  is,  in  fact,  included  in  my  earlier  re- 
sponse in  connection  with  what  is  going  to  set  our  priorities,  the 
priorities  for  our  programs,  is  that  excellence  is  going  to  drive  them 
but  coupling  with  education  is  critically  important  and  I  meant  all 
education. 

So  one  might  ask  the  question,  why  is  it  so  important  to  have 
research  going  on  in  an  university  environment?  Why  not  do  all 
our  research  someplace  else?  The  reason  you  want  it  done  there  is 
because  of  its  value  to  education.  You  want  the  students  in  the  lab- 
oratories and  you  want  the  faculty  in  the  classrooms.  That  inter- 
action has  to  become  stronger  and  we  can  play  a  role  to  help  there. 

Mr.  BoEHLERT.  Thank  you. 

Mr.  Chairman,  I  used  to  think  that  five  minutes  went  by  quickly 
in  the  Minority;  I  find  out  it  goes  by  just  as  quickly  in  the  majority. 

Mr.  ROEMER.  There  is  an  opening  here  any  time,  Mr.  Boehlert. 

The  Chairman.  The  time  of  the  gentleman  has  expired. 

Do  I  understand  that  Ms.  Rivers  from  Michigan  is — okay,  she 
has  left.  Ms.  Harman  from  California. 

Ms.  Harman.  Thank  you,  Mr.  Chairman.  I  want  to  commend  you 
and  your  staff  for  preparing  an  excellent  hearing  charter.  I  think 
this  is  the  best  effort  I  have  seen  to  pull  together  information  about 
what  is  going  on  on  this  important  subject  in  the  executive  branch. 

And  to  the  witnesses,  let  me  start  with  this:  My  youngest  child, 
who  is  10,  came  to  me  the  other  day  with  a  great  insight,  and  she 
said,  "Mommy,  my  children  are  going  to  be  born  in  the  next  cen- 
tury." It  makes  you  pause.  It  is  not  just  that  we  should  worry 
about  our  children  and  what  happens  to  them  in  the  next  century, 
but  they  are  worrying  about  their  children. 

On  that  note,  I  do  want  to  commend  the  witnesses  not  only  for 
today's  testimony  but  particularly  Secretary  Brown,  and  Mr. 
Goldin,  for  your  tireless  efforts  to  reform  your  own  agencies  against 
all  odds  and  to  travel  the  countryside,  and  in  your  case  Secretary 
Brown,  the  world,  to  try  to  help  our  businesses,  U.S.  business,  and 
U.S.  interests  develop  and  thrive,  and  in  your  case,  Mr.  Goldin,  to 
try  to  teach  our  children  to  dream  about  the  future  in  space. 

My  question  is  this,  and  it  builds  on  a  comment  that  Dr.  Gibbons 
made.  You  said.  Dr.  Gibbons,  that  private  businesses  are  the  prin- 
cipal actors  in  converting  science  and  technology  into  goods  and 
services  and  jobs,  but  the  public  sector  also  has  important  roles. 

I  agree  with  you,  and  my  question  is  this:  The  public  sector  has 
important  roles,  obviously,  to  undergird  public  investments  in 
space  and  in  our  national  security  program.  But  the  other  impor- 
tant role,  and  Mr.  Hastings  was  asking  about  this,  I  think,  is  to 
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share  public  technology  with  the  private  sector  and  to  promote 
commercialization. 

Could  some  of  you,  and  maybe  I  should  start  with  Mr.  Goldin 
since  I  don't  think  he  has  addressed  this,  tell  us  more  about  the 
ways  in  which  NASA  helps  with  commercialization? 

Mr.  Goldin.  NASA  has  a  major  impact  in  commercialization  be- 
cause one  of  the  things  we  do  is  develop  new  tools.  I  alluded  to  the 
fact  we  are  working  on  calculations  today  that  will  need  computers 
a  billion  times  faster  to  perform  the  scientific  analysis  of  the  envi- 
ronment on  planet  Mars  or  understanding  Saturn  or  its  moon, 
Titan. 

In  the  process  of  doing  that,  we  develop  technologies  and  capa- 
bilities second  to  none  in  the  world.  I  will  give  you  an  example.  The 
CEO  of  Silicon  Graphics  came  to  me  and  said,  Dan,  I  located  my 
factory  right  across  the  street  from  NASA-Ames  so  I  could  get  the 
synergism  of  working  with  them.  NASA- Ames  buys  their  advanced 
computers  and  beta  tests  them.  He  is  able  to  see  where  the  bugs 
are.  He  takes  advantage  of  our  advanced  technology.  The  symbiotic 
relationship  is  across  the  agency. 

We  have  a  business  incubation  center  at  NASA-Ames  and  we 
have  venture  capitalists  who  are  providing  the  seed  of  the  process. 
We  have  14  new  companies  that  have  started  up  in  this  incubator 
and  we  predict  5,000  jobs  will  come  out  of  that  one  effort  alone. 
NASA-Marshall  and  NASA-Kennedy  have  banded  together  on  tech 
transfer  in  a  productivity  center,  and  they  predict  20,000  jobs  over 
the  next  three  years  generated  by  direct  transfer  of  NASA  tech- 
nology. 

So  we  believe  we  pay  as  we  go  our  own  way.  And  if  you  take  a 
look  at  testimony  from  a  GM  executive  last  year  in  the  Senate,  he 
testified  with  me,  he  said  GM  today  is  using  NASTRAN,  a  struc- 
tural modeling  program  that  we  developed  to  build  the  moon  rock- 
et. They  are  using  it  today  and  it  is  30  years  old. 

Ms.  Harman.  Does  anyone  else  have  a  comment? 

Mr.  Goldin.  I  think  Secretary  Brown  had  a  comment. 

Ms.  Harman.  Secretary  Brown. 

Secretary  Brown.  I  would  just  say  the  question  is  a  very  appro- 
priate one;  that  we  have  to  figure  out  how  we  make  this  partner- 
ship work,  how  we  get  technology  in  the  hands  of  the  private  sec- 
tor, how  we  commercialize  technology,  how  we  use  it  as  a  driving 
force  for  economic  growth  and  job  creation. 

I  happen  to  believe  that  the  Department  of  Commerce  is,  in  ef- 
fect, a  civilian  technology  agency.  That  has  been  our  job.  That  has 
been  our  role.  We  have  not  had  the  kind  of  mission  oriented  role 
or  defense  oriented  role  that  other  agencies  of  the  Federal  Govern- 
ment have  and,  therefore,  our  job  has  been  to  interrelate  with  the 
private  sector  over  time.  We  have  tried  to  be  more  effective  at  that 
over  the  last  several  years,  and  I  think  an  objective  analysis  would 
indicate  that  we  have  had  some  significant  successes. 

When  you  look  at  several  areas,  one  NTIA,  our  National  Tele- 
communications and  Information  Administration,  all  that  we  do 
there  is  work  with  the  private  sector  to  make  sure  that  as  we  build 
this  national  information  infrastructure  we  do  not  create  a  society 
of  information  haves  and  information  have-nots  but  that  we  en- 
courage investment,  that  we  encourage  competition,  that  we  en- 
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courage  the  ability  to  interconnect,  interoperability,  and  that  we 
encourage  universal  access.  That  comes  through  the  private  sector. 
They  build  the  national  information  infrastructure. 

When  you  look  at  NOAA,  and  all  the  work  NOAA  is  doing  in  en- 
vironmental technology,  again  working  with  the  private  sector,  our 
space  efforts,  our  satellite  efforts,  the  work  that  Keith  Calhoun 
Sanghoid  does  in  the  Office  of  Space  and  Commerce,  again  focused 
exclusively  on  how  we  commercialize.  Something  that  the  Chair- 
man has  been  very  interested  in. 

As  a  matter  of  fact,  at  the  beginning  of  the  hearing  I  walked  up 
to  him  and  presented  him  with  the  first  photograph  taken  from  our 
most  recently  launched  satellite,  which  has  special  significance 
about  the  future  and  about  commercialization  in  the  space  area. 

Finally,  when  you  look  at  NIST,  an  agency  that  obviously  is 
spread  all  over  the  country  but  has  a  big  presence  in  Congress- 
woman  Morella's  congressional  district  and  the  work  that  they  do, 
not  only  through  the  NIST  labs,  again  relating  directly  to  the  pri- 
vate sector,  not  only  through  the  ATP  program,  which  I  have  de- 
scribed, and  the  manufacturing  technology  center  which  I  have  de- 
scribed, all  of  those  stress,  focus,  on  the  interconnection  between 
the  public  and  private  sector,  how  we  leverage  Federal  dollars  to 
get  maximum  impact,  with  the  full  understanding  that  this  part- 
nership has  to  be  based  on  the  premise  that  it  is  the  private  sector 
that  fuels  the  engine  that  pulls  the  train  of  economic  growth  and 
job  creation  in  America.  There  is  no  question  about  that  in  our 
minds.  We  understand  that. 

But  we  in  government  can  and  must  be  better  and  more  effective 
partners  and  we  are  doing  everything  we  can  to  make  that  partner- 
ship stronger,  to  be  better  and  more  effective  partners,  to  take  lim- 
ited Federal  resources  and  leverage  them  in  the  interest  of  the 
American  people. 

The  Chairman.  Time  of  the  gentlelady  has  expired. 

Ms.  Harman.  Mr.  Chairman,  I  understand  that — would  it  be  all 
right  for  Ms.  Browner  just  to  answer  my  question,  because  I  think 
she  had  something  to  say  as  well?  I  have  no  further  comment. 

The  Chairman.  If  we  can  make  it  brief.  We  are  well  behind  in 
terms  of  all  the  people  that  want  to  participate. 

Ms.  Browner.  I  will  be  extremely  brief,  Mr.  Chairman. 

At  EPA,  our  environmental  technology  initiative  is  in  a  very  ex- 
citing opportunity  for  two  reasons.  One,  because  of  the  world  mar- 
ket for  environmental  technology.  Today's  world  market  is  $300  bil- 
lion. It  will  grow  to  more  than  $600  billion  by  the  end  of  the  dec- 
ade. The  United  States  is  not  number  one  in  the  exports  of  environ- 
mental technology.  Japan  and  Germany  surpass  us.  That  should 
not  be  the  case.  We  are  working  with  industry  to  get  those  tech- 
nologies commercialized,  to  get  them  out  across  the  globe  solving 
environmental  problems. 

Secondly,  what  new  technologies  can  do  for  us  here  at  home.  I 
will  give  you  two  quick  examples.  The  metal  platers.  We  have  been 
worlang  with  that  industry,  a  small  business  in  many  instances,  to 
find  pollution  prevention  answers.  Not  merely  to  help  them  comply 
with  regulations  but  to  prevent  the  pollution  in  the  first  instance. 

A  second  example,  local  government.  In  California,  a  small  town 
of  approximately  70  people  was  having  a  lot  of  problems  with  their 
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drinking  water  supply.  They  could  not  get  rid  of  the  bacteria,  the 
parasites  in  their  drinking  water  supply.  Working  with  the  private 
sector,  we  helped  to  see  a  technology  developed  and  commercialized 
which  allows  this  town  to  provide  safe  drinking  water  to  all  the 
people  at  40  percent  less  than  conventional  technologies.  Very  ex- 
citing opportunities. 

The  Chairman.  Thank  you.  Ms.  Lofgren. 

Ms.  Lofgren.  Thank  you,  Mr.  Chairman.  This  is  my  first  hear- 
ing as  a  new  Member  of  Congress  and  I  am  happy  to  be  here  rep- 
resenting Silicon  Valley,  where  not  only  the  industries  but  the  citi- 
zens themselves  strongly  believe  in  investing  in  research  of  all 
sorts,  from  pure  basic  research  to  technology  and  innovation.  We 
understand  that  sometimes  this  is  costly  but  it  can  never  be  as 
costly  as  ignorance.  We  also  understand  that  the  science  and  tech- 
nology really  are  the  key  to  our  future  as  a  country  and  to  the 
economy  of  the  next  century. 

I  think  about  the  premise  of  this  hearing,  which  I  give  much 
credit  to  the  Chairman  for  calling,  but  I  also  understand  that  we 
cannot  know  what  the  future  will  bring.  It  is  the  very  nature  of  re- 
search and  science.  I  do  not  think  that  those  working  on  ARPANET 
in  1970  really  envisioned  the  information  superhighway  that  we 
are  working  on  now.  And  the  information  superhighway,  I  believe, 
is  really  a  key  to  the  expansion  of  our  economy,  at  least  here  in 
the  near  term. 

Having  said  that,  I  think  about  how  we  can  broaden  the  partici- 
pation of  all  Americans  in  the  prosperity  that  technology  brings. 
And  a  concern  that  many  in  Silicon  Valley  have  is  the  creation  and 
growing  two  tier  society  in  information  technology  in  particular. 

I  am  wondering  what  strategies  the  administration  has  to  make 
sure  that  technological  information  and  access  to  technology  is 
broadly  available  to  every  sector  of  our  communities.  Mr.  Brown, 
could  you  answer? 

Secretary  Brown.  I  will  start.  One  of  the  things  that  we  are  at- 
tempting to  do  through  the  National  Telecommunications  and  In- 
formation Agency,  and  also  through  the  work  I  do  in  leading  the 
Federal  Government's  effort  in  this  area,  is  really  to  assure  that  we 
can  close  some  of  the  gaps  that  exist  in  our  society  rather  than 
make  them  wider. 

One  of  the  gaps  is  an  educational  gap.  How  do  we  use  tele- 
communications technology  to  deliver  educational  services.  How  do 
we  close  some  of  the  gaps  in  health  care  delivery.  How  do  we,  as 
we  did  not  too  long  ago,  when  I  went  out  to  Fairfax  Hospital  in 
Northern  Virginia  and  we  are  hooked  up  through  a  telemedicine 
experiment  with  rural  West  Virginia,  doing  some  diagnostic  tests 
that  could  not  have  been  done  in  that  rural  part  of  America.  But 
also  how  do  we  deal  with  getting  this  technology  in  the  hands  of 
those  entrepreneurs  who  are  going  to  invest  and  actually  build  our 
infrastructure. 

The  NTIA  grant  program  is  one  way  to  do  that.  In  effect,  it 
drives  demand.  There  are  some  things,  believe  it  or  not,  that  are 
not  always  so  apparent  to  entrepreneurs,  that  there  is  money  to  be 
made  in  a  lot  of  areas  that  have  not  been  thought  about.  How  do 
you  call  that  to  the  attention  of  the  private  sector? 
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And  one  of  the  things  with  very  nominal  expenditures  of  money 
that  we  have  been  able  to  do  is  to  really  create  an  interest  in  in- 
vestment in  an  area  that  does  just  the  things  your  question  alludes 
to,  how  do  you  make  sure  that  you  get  maximum  use  of  this  tech- 
nology and  that  it  is  not  just  concentrated  by  region  or  by  economic 
group  but  that  all  Americans  have  an  opportunity  to  benefit  from 
that  technological  innovation. 

Ms.  LOFGREN.  May  I  ask  further,  thinking  about  Jane  Harman's 
comment  earlier.  I  am  convinced  of  the  value  of  research,  and  there 
is  a  lot  of  transfer  going  on  today  between  the  labs  in  NASA  into 
industry,  but  I  am  wondering  what  strategies  the  administration 
has  to  widen  and  to  expedite  the  sharing  of  new  technology,  espe- 
cially from  the  labs  in  NASA  into  private  industry  and  the  private 
sector. 

Do  you  have  a  strategic  plan  to  expedite  and  broaden  that  trans- 
fer consistent  of  course  with  national  security? 

Mr.  Gibbons.  I  might  just  for  a  moment  add  that  across  the 
board  the  administration's  concern  is  that  these  resources  in  the 
labs,  NASA's,  DOE,  EPA  and  others,  not  only  be  directed  toward 
fulfilling  mission  obligations  and  goals,  but  also  to  be  much  more 
accessible  to  people  who  can  share,  can  more  broadly  share  that  in- 
formation, expensively  gained  over  the  years.  So  that  if  you  go  to 
a  typical  Federal  laboratory  these  days,  whether  it  be  Ames,  EPA, 
or  the  others,  you  find  there  is  an  open  gate  now  where  there  used 
to  be  a  closed  gate;  that  information  moves,  and  that  the  utility  of 
that  information  is  greatly  expanded  because  of  this  new  sense  of 
cooperation. 

I  would  also  like  to  add  that,  with  your  concern  about,  and  I 
think  properly  placed,  about  the  information  system  and  its  acces- 
sibility, there  are  two  things  I  want  to  add  to  Secretary  Brown's 
comments.  One  is  that  we  feel  that  it  is  important  to  continue  to 
make  public  investments  in  mechanisms  for  public  use  of  this  infor- 
mation infrastructure,  whether  it  be  for  delivery  of  health  care, 
government  services,  educational  services  and  the  like.  So  we  are 
tr5dng  to  help  people  on  the  demand  side  to  be  able  to  develop  a 
means  by  which  they  can  access  and  use  that  system. 

And,  finally,  in  every  session  I  have  been  with  the  Vice  President 
during  the  past  year  in  which  he  has  been  concerned  about  the 
telecommunications  policy,  public  policy,  almost  his  first  question 
every  time  is,  I  know  we  need  to  develop  a  competitive  system,  one 
that  will  be  innovative,  and  we  need  policies  that  drive  that,  but 
we  also  need  policies  that  assure  access  and  equity  in  the  use  of 
this  public  good.  So  I  can  assure  you  we  have  that  concern.  It  is 
not  solved  yet  but  we  share  your  concern  there. 

Ms.  LOFGREN.  I  would  very  much — oh,  I  am  sorry.  Dr.  Goldin. 

Mr.  Goldin.  With  regard  to  NASA,  we  had  a  passive  system 
which  essentially  said  we  put  out  these  tech  briefs  and  then  people 
would  have  to  read  them,  and  the  technology  would  be  five  years 
old  or  10  years  old.  Technology  is  a  time  advantage  on  knowledge. 
If  you  do  not  get  the  technology  out  in  parallel  with  the  research, 
you  lose  it. 

So  we  are  going  to  a  much  more  interactive  system,  and  in  fact 
I  will  use  your  district,  or  your  area  as  a  case  in  point.  NASA-Ames 
is  the  center  of  excellence  in  NASA  for  information-intensive  tech- 
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nologies,  and  we  have  a  pilot  project  going  there  to  develop  an  elec- 
tronic access  system  to  the  whole  database  at  NASA- Ames. 

We  are  doing  it  with  the  business  community  in  the  area.  We  set 
up  this  business  incubator,  which  is  open  to  the  whole  area.  We  are 
also  signing  cooperative  agreements  with  industry  and  when  we 
send  out  requests  for  proposals,  we  encourage  the  proposing  team 
to  tell  us  how  they  might  apply  these  technologies  not  just  to  open- 
ing up  the  space  frontier  but  how  they  are  going  to  disseminate  it 
into  the  industry  so  America  has  a  competitive  edge. 

So  the  answer  is  we  are  going  from  passive  to  proactive,  real 
time  data  exchange  using  the  high  computer  speeds  we  have  to  ac- 
cess the  industrial  base. 

The  Chairman.  Time  of  the  gentlelady  has  expired. 

Ms.  LOFGREN.  Thank  you  very  much. 

The  Chairman.  Mr.  Rohrabacher. 

Mr.  Rohrabacher.  Thank  you  very  much,  Mr.  Chairman. 

All  this  ta]k  about  all  this  reliance  on  the  private  sector,  one 
wonders  what  the  tax  policies  of  this  administration  are  about.  The 
fact  is,  all  I  hear  about  is  opposition  to  lowering  the  capital  gains 
tax,  and  I  have  heard  a  lot  in  the  last  two  years  about  taxing  the 
rich,  who  are  exactly  the  entrepreneurs  and  the  investors  who  you, 
in  your  policies  you  are  espousing  today,  are  depending  on.  So  I 
would  hope  the  administration  is  a  little  more  open-minded  about 
not  taxing  every  investment  dollar  away  and  putting  it  into  the 
Federal  account. 

Mr.  Goldin,  I  would  share  Mr.  Roemer's  concerns  about  the  fu- 
ture of  space  if  I  looked  at  space  as  being,  and  the  future  of  space 
as  being  totally  a  government  endeavor.  And  the  things  you  were 
describing  were  things  that  America  could  do,  not  just  the  govern- 
ment could  do.  Let  me  add  that. 

Mr.  Goldin.  Yes,  I  agree  with  that. 

Mr.  Rohrabacher.  Dramatically  bringing  down  the  cost  of  get- 
ting into  space  is  a  prerequisite  of  achieving  the  goals  you  stated 
early  on.  I  take  it  that  we  cannot  achieve  those  goals  unless  we  do 
bring  down  the  cost  of  getting  into  space.  If  we  have  to  rely  on  the 
shuttle  system,  which  costs  hundreds  of  millions  of  dollars  per 
flight,  we  are  not  going  to  achieve  many  of  those  goals;  is  that 
right? 

Mr.  Goldin.  Absolutely.  You  cannot  operate  in  space  if  you  can- 
not get  there. 

Mr.  Rohrabacher.  And  NASA  now  recognizes  that  the  SSTO  po- 
tential is  the  most  promising  new  means  of  bringing  down  the  cost 
of  getting  into  space;  is  that  correct? 

Mr.  Goldin.  Yes,  sir. 

Mr.  Rohrabacher.  Dr.  Gibbons,  I  understand  that  the  coopera- 
tive agreement  notice  for  the  X-33,  which  is  the  phase  of  building 
exactly  what  Mr.  Goldin  is  talking  about,  cheap  access  to  space,  but 
the  X-33  ATT  program  is  being  held  up  in  the  White  House  at 
0MB  because  of  concerns  about  mid  term  cost  outlays  for  this  long- 
term  project  of  bringing  down  the  cost  of  getting  into  space. 

Does  the  administration  plan  to  drag  its  feet  because  of  these 
mid  term  costs  in  developing  this  new  technology? 
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Mr.  Gibbons.  Well,  I  am  sorry,  I  can't  go  into  the  1996  budget 
preparation  this  morning.  If  I  did,  I  would  probably  be  wrong  in 
the  numbers  and  it  is  a  little  premature. 

But  you  must  know  that  everything  is  being  looked  at  very  hard 
not  only  in  terms  of  how  we  move  from  1995  to  1996  but  what  are 
the  outyear  implications  of  major  expenditures  that  may  begin,  and 
we  just  want  to  make  sure  we  understand  where  they  will  take  us 
as  we  look  toward  1997,  1998,  and  1999. 

Mr.  ROHRABACHER.  Is  your  determination  of  outyears  just  five 
years  from  now  or  are  you  looking  ahead  to  2015,  which  is  what 
this  conference  is  all  about  today? 

Mr.  Gibbons.  The  job  in  my  shop  is  to  look  ahead  to  2015  and 
2020,  when  I  might  even  still  be  here.  But  the  job  at  0MB  is  typi- 
cally to  look  at  at  least  a  five-year  budget  cycle.  So  there  is  always 
a  constant  kind  of  a  dialogue,  sometimes  with  considerable  tension, 
between  the  priorities  dictated  by  one  year  versus  a  five-year  ver- 
sus a  20-year  look.  And  that  is  a  reality. 

Mr.  ROHRABACHER.  Dr.  Gibbons,  we  can  expect  your  office  in  and 
the  White  House  will  be  then  backing  up  Mr.  Goldin's  long-term 
commitment  for  the  development  of  the  SSTO  technology;  is  that 
right? 

Mr.  Gibbons.  This  will  be  a  continuing  dialogue  and  it  is  one  of 
the  reasons,  Mr.  Rohrabacher,  I  am  very  pleased  that  the  Chair- 
man held  this  early  meeting  of  this  committee.  Because  I  think 
these  are  issues  we  need  to  be  in  dialogue  about  soonest. 

Mr.  ROHRABACHER.  I  hope  this  continuing  dialogue  means  yes, 
but,  obviously,  you  do  not  want  to  say  that  right  now. 

Mr.  Brown,  your  chart  suggested  that  there  is  $84  billion  in  pri- 
vate sector  investment  in  research  and  development  in  this  coun- 
try. Would  you  believe  if  we  limit  or  decreased  the  number  of  years 
of  patent  protection  offered  to  American  investors  and  inventors 
that  would  mean  there  might  be  less  money  committed  in  the  pri- 
vate sector  to  research  and  development? 

Secretary  Brown.  I  am  not  sure.  Congressman,  that  the  two  are 
connected.  I  know  how  strongly  you  feel  on  this 

issue. 

Mr.  ROHRABACHER.  You  do  not  see  a  connection  between  offering 
patent  protection  so  that  people  can  make  money  off  their  invest- 
ment and  the  amount  of  money  being  invested? 

Secretary  Brown.  If  you  just  take  the  20-year  term  as  an  issue 
by  itself  and  isolate  it,  you  might  be  right.  But  in  the  context  of 
what  we  are  trying  to  do  with  patent  and  copyright  protection,  pro- 
tection of  intellectual  property  rights  around  the  world,  I  am  not 
sure  that  is  the  case. 

I  am  very  familiar  with  your  point  of  view.  You  are  very  familiar 
with  mine,  I  believe.  But,  as  you  know,  there  has  been  an  exchange 
of  communications  between  the  administration  and  Senator  Dole 
where  we  indicated  that  should  your  position  prevail,  the  adminis- 
tration would  not  oppose  it  in  the  future. 

Mr.  ROHRABACHER.  I  will  ask  Dr.  Gibbons  about  that. 

Dr.  Gibbons,  the  President,  during  the  GATT  negotiations,  did 
make  a  commitment  to  Senator  Dole  that  the  administration  will 
not  oppose  legislation  that  will  correct  what  I  and  Senator  Dole 
and  other  people  see  as  a  dramatic  problem,  which  is  the  reduction. 
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which  we  beHeve  will  be  the  reduction  in  the  term  of  patent  protec- 
tion for  American  investors  and  inventors.  The  President  will  not, 
he  agreed  not  to  oppose  legislation  correcting  that,  as  we  see  it  as 
a  problem.  Does  the  President's  commitment  still  stand  that  he  will 
not  oppose  that  legislation  which  I  introduced  yesterday? 

Mr.  Gibbons.  As  far  as  I  know,  that  is  correct,  Mr.  Rohrabacher. 
I  would  have  to  check,  because  I  am  not  that  intimately  familiar 
with  that  part  of  the  GATT  dialogue.  But  I  believe  that  is  correct. 

Mr.  Rohrabacher.  Well,  I  would  hope,  then,  that  we  do  not  see 
representatives  of  this  administration  on  the  Hill  lobbying  against 
legislation  to  correct  this  problem  whereas  the  President  made  that 
agreement  during  the  negotiations  for  the  GATT  implementation 
legislation. 

Let  me  just  end  by  sa5ring  with  what  I  began  with,  and  that  is 
we  have  to  talk  about  fundamentals.  If  fundamentals  are  not  right, 
we  are  not  going  to  achieve  our  potential  in  space  or  achieve  our 
potential  for  technology,  and  that  includes  patent  protection  for 
American  inventors  and  investors,  and  it  includes  making  sure  that 
we  bring  down  the  fundamental  cost  of  doing  business  in  space. 

Thank  you  very  much,  Mr.  Chairman. 

The  Chairman.  Thank  you,  Mr.  Rohrabacher. 

Before  going  on  to  the  next  person  I  am  counting  people  who  are 
still  in  the  room.  If  you  are  sticking  around  with  the  second  round 
of  questioning  we  told  our  witnesses  we  would  be  done  by  12:30. 
When  I  count  the  number  of  people  in  the  room,  I  am  doubtful  that 
we  will  get  to  a  second  round  of  questioning,  and  I  don't  want  any- 
body to  stick  around  with  the  idea  that  we  are  going  to  get  there. 
The  Chairman  would  like  to  ask  a  couple  of  questions  at  the  end. 

Mr.  Calvert. 

Mr.  Calvert.  Thank  you,  Mr.  Chairman.  Primarily,  this  question 
is  for  Mr.  Goldin,  but  I  think  maybe  Secretary  Brown  would  like 
to  be  included  in  this  also. 

I  think  we  would  agree  that  commercial  and  defense-related 
aviation  is  extremely  important  to  this  country  not  only  to  our 
economy  but  to  our  common  defense.  However,  as  we  look  into  the 
future,  new  designs  and  innovations  may  be  restricted  by  old  and 
outdated  wind  tunnel  technology.  Obviously,  industry,  DOD  and 
NASA's  financial  and  technological  participation  is  needed. 

And  I  am  wondering,  is  the  administration  prepared  to  make  a 
sustained  commitment  to  complete  the  national  wind  tunnel  com- 
plex? Does  that  commitment  envision  a  level  of  fiscal  year  1996 
funding  similar  to  what  was  appropriated  fiscal  year  1995?  If  not, 
can  you  give  us  some  insight  as  to  the  administration's  plan  or  the 
schedule  for  the  national  wind  tunnel  complex  related  funding  and 
the  development  of  fiscal  year  1996  and  in  the  outyears? 

Mr.  Goldin.  As  I  stated  earlier,  we  have  to  make  very  tough, 
hard  decisions  because  we  cannot  start  new  programs  by  putting 
new  dollars  on  top  of  it.  The  wind  tunnels  fall  into  this  category 
of  real  tough,  hard  decisions,  and  I  will  give  you  the  factors  behind 
the  decision. 

Factor  one  is,  will  the  industry  be  willing  to  cost  share  at  an  ap- 
propriate level  so  this  doesn't  become  just  smother  government  pro- 
gram? There  is  about  $1  trillion  worth  of  sales  over  the  next  two 
decades  in  long  hold  jet  transports.  At  some  time  we  have  to  have 
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some  agreement  with  the  industry  about  how  we  are  going  to  cost 
share,  because  we  are  not  going  back  to  where  we  used  to  be  where 
the  government  just  built  facihties  and  they  became  organic  insti- 
tutions. 

Second  is  how  much  is  it  really  going  to  cost  and  what  are  the 
other  factors  that  enter  in.  There  are  huge  environmental  issues, 
huge  power  issues  and  water  issues.  Where  is  the  right  site  to  lo- 
cate it? 

We  have  about  $75  million.  We  are  contracting  with  an  industry- 
led  team  led  by  Boeing  over  the  next  two  years  to  answer  these 
questions  to  come  up  with  site  selection  with  us  so  that  we  could 
have  all  the  data  so  a  decision  could  be  made  some  time  mid-  to 
late  1996. 

It  would  be  very  appropriate  at  that  time  to  talk  about  it  when 
we  see  what  the  industry  will  put  in,  how  much  it  is  going  to  cost, 
what  the  benefit  to  the  industry  is,  and  then  we  should  proceed 
ahead.  I  think  to  debate  the  issue  at  this  point  in  time  is  pre- 
mature. 

Mr.  Calvert.  Thank  you. 

The  Chairman.  Thank  you,  Mr.  Calvert. 

The  distinguished  Chairwoman  of  the  Technology  Subcommittee, 
Ms.  Morella  of  Maryland. 

Mrs.  Morella.  lliank  you,  Mr.  Chairman. 

Again,  I  reiterate  what  has  been  said  about  the  fact  that  this  is 
a  great  way  to  start  this  104th  Congress  by  having  the  important 
people  whose  issues  we  will  be  addressing  here  in  Congress  come 
before  us.  So  I  compliment  you  on  the  streamlined  way  it  is  done 
to  begin  with. 

I  also  want  to  thank  the  witnesses.  I  very  much  appreciate  the 
succinctness  of  the  testimony  you  gave,  recognizing  from  your  writ- 
ten remarks  that  you  had  much  more  that  you  wanted  to  embellish 
on  and  the  fact  that  you  are  giving  us  pretty  much  of  an  overview. 
We  recognize  the  major  challenges  that  we  will  have  before  us. 

I  was  also  troubled  by  The  Washington  Post  series.  I  read  it.  I 
cut  it  out  and  shared  it  with  staff.  It  troubled  me  to  think  that  we 
have  personnel  problems,  where  Sam  Browder  from  NIH  in  my  dis- 
trict decides  that  he  is  going  to  leave,  and  he  talks  about  regula- 
tions and  impediments  that  he  faces  as  a  public  servant  dedicated 
to  research  and  the  subsequent  articles,  and  the  basic  research, 
what  our  dilemma  is. 

Dr.  Gibbons  mentioned  something  about  the  important  point  of 
interrelationships,  and  I  think  that  that  is  something  that  you  all 
are  aware  of  and  must  continue  to  be  aware  of  in  the  work  you  do 
and  the  recommendations  that  you  make,  and  we  as  a  committee 
must  be,  too.  We  are  talking  about,  for  instance,  not  only  education 
but  the  whole  concept  of  basic  science. 

I  had  the  opportunity,  Dr.  Lane,  to  succeed  you  in  Antarctica,  so 
I  came  back  with  a  great  deal  of  respect  for  the  program  of  NSF 
there  and  the  support  staff  and  the  fact  that  it  relates  to  EPA  with 
the  ozone  hole  and  NOAA  and  the  whole  continuation  and  going 
from  basic  science  to  applied  science  to  technology.  And  I  want  you 
to  know,  Secretary  Brown,  that  I  will  be  inviting  all  Members  of 
this  committee  £ind  particularly  Congressman  Hastings  to  go  to 
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NIST  to  see  what  happens  there  in  terms  of  how  important  it  is 
to  our  technological  development  and  competitiveness. 

So  I  just  think  we  must  continue  to  stress  the  whole  concept  of 
do  we  have  too  many  scientists.  That  was  another  part  underlying 
that  article.  I  would  be  interested  in  your  responses  to  all  that. 

But,  basically,  I  want  to  not  only  emphasize  the  concept  of  inter- 
relationships but  pick  up  on  the  idea  that  the  Members  of  this  com- 
mittee are  committed  to  building  our  Nation's  economic  strength, 
and  all  of  us  on  this  committee  have  a  number  of  small  businesses 
that  have  emerging  technologies  in  their  districts,  too. 

Many  of  the  programs  under  Commerce  have  been  mentioned, 
and  you  also  mentioned  the  environmental  technologies,  too.  But  I 
wanted  to  point  out  again  that  we  will  be  looking — this  committee 
will  be  looking  at  the  ATP  program  and  the  Manufacturing  Exten- 
sion Partnerships,  reviewing  them,  and  all  of  the  programs  within 
our  jurisdiction  to  determine  their  success  and  how  we  can  best  use 
our  scarce  resources.  I  think  you  know  that  has  been  something  on 
the  top  of  the  agenda. 

Specifically  with  regard  to  the  ATP  and  the  MEP  perhaps,  maybe 
Secretary  Brown  should  respond.  What  kind  of  response  are  you 
getting  from  the  private  sector?  Is  it  vital?  Is  it  tepid?  Is  it  we  don't 
know  yet;  it  is  too  early  to  look  at?  By  that  I  mean  the  ATP  pro- 
gram versus  other  technology  programs. 

Then  I  will  ask  you  to  follow  up  with  the  MEP  program  as  you 
look  to  2015.  Where  should  that  be? 

Secretary  Brown.  I  would  say  universally  and  overwhelmingly 
positive. 

If  anything  demonstrates  that  it  is  the  material  that  Congress- 
man Brown  asked  to  be  put  in  the  record  when  he  first  came  in. 
And  that  is  the  statement  on  R&D  policy  and  competitiveness  is- 
sued by  the  Council  of  Competitiveness,  an  organization  that  is  in- 
credible. 

Just  if  you  look  at  the  stature  of  the  people  involved  in  it,  who 
basically  have  said  everything  they  can  say  to  be  supportive  of  the 
direction  that  we  have  taken  both  in  terms  of  our  advanced  tech- 
nology program  for  the  reasons  I  have  tried  to  articulate  earlier  but 
just  as  importantly  our  manufacturing  extension  program,  which  is 
much  like  the  old  agricultural  Extension  Service  of  the  early  part 
of  the  century  which  is  the  key  to  our  preeminence  in  agriculture. 
We  didn't  get  there  by  accident  but  because  it  was  a  government 
private  sector  partnership. 

That  is  the  same  way  we  are  going  to  keep  our  preeminence  in 
technological  innovation,  in  productivity  and  competitiveness,  in 
the  future,  through  programs  like  our  manufacturing  extension 
program. 

We  have  had  great  private  sector  support.  We  have  had  to  go  out 
and  earn  it.  There  was  some  skepticism — I  know  there  still  is — 
which  we  are  prepared  to  take  on  in  a  very  a  fi"ontal  way  because 
we  think  these  programs  are  working.  We  have  a  plan,  a  strategy. 
We  are  implementing  it,  and  it  is  working.  We  know  we  have  an 
obligation  to  demonstrate  that  to  the  Congress  and  are  prepared  to 
do  that. 

Mrs.  MORELLA,  Could  I  ask  whether  or  not  other  countries  have 
such  manufacturing  extension  p£u*tnerships? 
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Secretary  Brown.  Japan  does.  As  you  know,  Japan  is  one  of  our 
biggest,  most  important  global  competitors.  Germany  has  a  pro- 
gram. 

If  we  are  going  to  stay  on  the  cutting  edge  we  need  to  be  willing 
to  make  some  investment  in  our  future,  and  we  know  that  is  what 
this  debate  and  discussion  is  about:  How  do  you  best  spend  limited 
resources,  get  the  most  bang  for  the  buck?  How  do  you  assure  that 
you  are  not  penny  wise  and  pound  foolish  when  you  look  to  the  fu- 
ture of  2015  and  beyond? 

The  Chairman.  The  time  has  expired. 

Mr.  Cramer  of  Alabama.  I  don't  believe  he  is  here. 

Mr.  Tiahrt  of  Kansas. 

Mr.  TiAHRT.  Thank  you,  Mr.  Chairman. 

I  appreciate  this  opportunity  to  get  my  feet  wet  for  the  new  Con- 
gress here,  and  I  appreciate  the  administration  coming  and  telling 
us  how  we  are  going  to  fulfill  the  vision  for  the  future  not  only  for 
this  Congress  but  for  the  future  of  our  children. 

I  heard  Dr.  Gibbons  refer  to  not  eating  the  seed  corn,  and  I  think 
our  government  has  forced  a  political  consumption  of  the  seed  com 
by  mismanagement  of  the  some  programs,  and  I  go  to  the 
supercollider.  We  had  escalating  costs,  we  had  lengthy  delays  and 
numerous  redesigns,  and  we  don't  know  how  long  delayed  the 
knowledge  that  we  will  have  about  quarks  or  the  strong  force.  And 
perhaps  that  could  have  contributed  to  our  next  propulsion  system, 
but  now  it  has  died  and  been  postponed  or  delayed  at  best. 

Can  the  government  effectively  manage  a  large  program  like 
this?  What  is  the  plan  that  we  don't  force  a  political  consumption 
of  our  seed  com? 

I  would  like  to  follow  with  Mr.  Goldin  and  the  Space  Station.  Al- 
ready I  hear  people  nibbling  at  the  cob  wanting  to  get  at  that  seed 
corn.  What  is  our  plan  so  we  can  effectively  run  government  pro- 
grams and  avoid  these  overruns? 

Mr.  Gibbons.  Your  point  is  well  taken.  I  think  the  SSC  is  maybe 
a  special  case,  but  sometimes  special  cases  have  special  lessons 
with  them. 

As  you  recall,  on  the  superconducting  supercollider  it  was  begun 
in  the  midst  of  a  pretty  fierce  Cold  War  in  which  the  prior  two  ad- 
ministrations chose  to  make  this  a  national  program,  not  an  inter- 
national program,  and  that  was  one  of  the,  as  it  were,  seeds  of  its 
ultimate  demise.  Its  expense,  its  size,  the  complexity  fully  justified 
it  being  an  international  cost-shared  program,  and  it  was  too  little 
too  late  in  trying  to  turn  it  in  that  direction  when  we  began  two 
years  ago  on  that.  And  Congress,  in  its  wisdom  in  tr3dng  to  find 
ways  to  trim  the  budget,  took  out  the  SSC. 

The  U.S.  work  in  high  energy  physics  continues,  however.  We 
have  upgraded  the  FERMI  lab  injector.  We  are  building  a  factory 
at  Stamford.  We  will  be  at  the  forefront  for  another  decade  and 
during  that  time  are  attempting  to  become  a  part  of  the  large 
international  consortium  on  the  large  hedron  collider  which  will 
probably  be  built  in  Switzerland.  In  other  words,  we  feel  that  in 
very  large,  highly  expensive  endeavors  that  these  are  inherently 
international  in  flavor,  and  we  should  move  in  that  direction,  and 
that  is  what  we  are  doing. 
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Mr.  GOLDIN.  With  regard  to  the  Space  Station,  the  single  most 
important  thing  we  could  do  is  to  not  change  one  nickel,  not  one 
schedule,  not  one  milestone.  We  have  had  10  years  of  paper.  1994 
was  an  historic  year.  We  built  26.5  thousand  pounds  of  hardware. 
We  are  measuring  our  progress  not  by  the  number  of  reports,  but 
we  have  a  curve  that  plots  number  of  pounds  of  hardware  per  year. 
We  actually  beat  that  by  1.5  thousand  pounds  last  year. 

It  comes  back  to  the  question  that  your  colleague  from  Florida 
asked.  What  do  we  have  to  do? 

We  have  to  stop  asking  for  changes  and  redesigns.  If  there  is  one 
more  request  for  redesign  I  will  recommend  the  cancellation  of  the 
Space  Station.  We  will  destroy  the  ability  of  this  country  to  do  it. 
We  don't  want  to  change  one  thing.  We  want  to  proceed  as  is. 

Mr.  TiAHRT.  I  know  that  the  Space  Station  has  gone  through 
downsizing.  We  have  done  some  re-engineering.  What  system  have 
you  put  in  place  that  you  have  confidence  in  that  is  going  to  make 
sure  that  we  get  through  this  without  a  large  cost  overrun? 

Mr.  GOLDIN.  We  took  the  government  out  of  the  process,  and  we 
got  a  single  prime  contractor  that  is  competent.  And  we  are  listen- 
ing to  that  prime  contractor,  and  we  are  reducing  the  number  of 
government  employees  in  the  management  of  the  system.  That  is 
already  complete,  and  we  have  a  very  detailed  set  of  milestones, 
and  we  march  to  the  milestones.  We  are  managing  to  schedule.  We 
are  not  managing  to  paper. 

Mr.  TiAHRT.  I  hope  that  you  document  these  precesses,  this 
methodology  and  that  we  make  them  available  to  other  agencies 
because  I  do  think  that  is  a  successful  program,  and  it  will  keep 
us  from  politically  consuming  the  seed  corn. 

Thank  you,  Mr.  Chairman. 

The  Chairman.  Mr.  Goldin,  you  may  want  to  tell  Mr.  Tiahrt  who 
that  prime  contractor  is. 

Mr.  Goldin.  It  is  Boeing. 

The  Chairman.  The  Chair  next  recognizes  Mr.  Ehlers,  the  gen- 
tleman from  Michigan. 

Mr.  Ehlers.  Thank  you,  Mr.  Chairman. 

I  join  my  colleagues  in  heaping  accolades  on  you  for  conducting 
this  hearing.  I  have  always  been  very  future  oriented  with  very 
long  time-planning  horizons,  and  I  think  it  is  essential  that  we  look 
at  the  questions  that  you  laid  out  in  the  charter.  My  preference 
would  be  to  look  30  years  down  the  pike  instead  of  just  20. 

But  I  am  also  concerned  by  what  I  perceive  to  be  lip  service  on 
the  part  of  some  of  the  people  we  have  heard  from  this  morning, 
lip  service  to  basic  research,  because  I  think  if  you  are  talking  20 
years  in  the  future  the  most  important  issue  that  we  have  to  ad- 
dress is  basic  research. 

I  recognize  there  is  some  validity  to  Dr.  Gibbons*  comment  today 
there  is  not  much  distinction  between  applied  and  basic.  I  would 
quibble  with  that.  I  think  there  is  a  serious  distinction  there.  But 
I  am  really  concerned  about  the  line  of  questioning  as  well,  indicat- 
ing more  concern  about  the  short  term  than  the  long  term. 

I  appreciate,  Dr.  Gibbons,  you  are  reminding  me  of  that  delight- 
ful quote  that  the  night  before  you  are  hanging  certainly  focuses 
your  mind.  I  have  never  been  in  danger  of  hanging,  but  I  can  as- 
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sure  you  that  the  night  before  an  election  also  focuses  your  mind 
very  well. 

I  think  too  much  attention  in  Congress  has  been  focusing  on  the 
immediate  term  because  we  face  so  many  immediate  problems. 
But,  as  you  said,  the  job  market  of  the  future,  particularly  30  years 
from  now,  not  just  in  science  and  technology  but  the  job  market  for 
the  Nation,  depends  on  the  basic  research  we  do  today.  I  can  give 
numerous  examples  to  the  panel  and  to  my  colleagues  to  support 
that  statement. 

And  yet  I  don't  see  our  Nation  having  the  commitment  to  basic 
research  that  we  had  before.  I  see  that  faltering.  I  am  particularly 
disturbed  at  what  has  happened  in  the  past  few  years. 

And  I  don't  engage  in  Senate  bashing,  but  I  will  use  an  example 
of  the  Senate  Appropriations  Committee  with  their  strong  empha- 
sis on  strategic  research.  If  you  read  their  report  on  the  NSF  budg- 
et of  last  year,  a  statement  such  as  not  less  than  60  percent  of  the 
agency's  annual  research  activity  should  be  strategic  in  nature.  I 
think  that  has  a  real  danger  of  cutting  into  important  funding  for 
basic  research. 

I  am  very  concerned  with  the  new  Office  of  Interdisciplinary  Op- 
portunities in  NSF.  It  may  in  fact  be  a  very  good  idea,  but  the 
money  for  it  is  pulling — $30  million,  as  I  understand — away  from 
existing  basic  research  programs  in  math  and  various  science  pro- 
grams, I  think  that  is  a  dangerous  trend,  and  I  am  worried  about 
an  Appropriations  Committee  which  by  virtue  of  its  report  and  the 
money  it  allocates  is  setting  science  policy. 

Mr.  Chairman,  I  think  what  you  are  trying  to  get  at  with  this 
hearing  is  to  establish  a  coherent  congressional  science  policy  as  it 
relates  to  basic  research,  and  I  commend  you  for  that  because  we 
desperately  have  to  do  that  within  this  committee  and  its  Senate 
counterpart  and  not  simply  let  it  be  established  through  the  appro- 
priations process. 

Having  been  on  my  soapbox  for  a  few  moments  I  would  like  to 
just  direct  some  questions  to  Dr.  Lane,  in  particular,  of  the  Na- 
tional Science  Foundation  and  Dr.  Gibbons. 

I  would  be  interested  in  your  reactions  to  my  comment,  but  spe- 
cifically I  am  very  concerned  about  what  you  see  that  can  be  done 
to  strengthen  the  basic  research  component  of  this  nation  in  terms 
of  Federal  funding  for  it. 

I  am  very  serious  about  my  concern  about  the  direction  we  have 
been  going  in  the  last  two  decades.  Ms.  Browner  will  need  better 
research  for  her  agency  to  do  the  risk  assessment  that  we  are  talk- 
ing about  demanding  from  them.  We  will  need  better  research  in 
many  areas  to  fund  or  to  provide  the  base  for  the  applied  tech- 
nology that  we  will  develop  in  the  future  through  NIST  and  other 
agencies. 

To  paraphrase  Einstein,  he  commented  that  he  only  saw  further 
because  he  stood  on  the  shoulders  of  the  people  who  came  before 
him.  That  is  the  model  that  still  continues  to  work  in  the  scientific 
arena. 

Dr.  Gibbons,  Dr.  Lane,  I  would  appreciate  your  responses  and 
your  perspective  on  that  issue. 
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Mr.  Gibbons.  Let  me  just  start,  sir.  I  very  much  appreciate  your 
comments,  and  having  spent  a  significant  portion  of  my  profes- 
sional hfe  in  basic  research  I  very  much  appreciate  them. 

You  may  be  famihar  with  the  work  we  did  last  year  that  resulted 
in  a  publication  released  by  the  President  called  Science  in  the  Na- 
tional Interest  in  which  we  tried  to  underscore  not  only  the 
interconnectedness-  of  basic  science  all  the  way  to  technology  and 
their  interplay  but  also  we  raised  by  way  of  a  question  an  issue 
that  Mr.  Brown  referred  to  earlier  this  morning  about  how  much 
is  enough?  How  much  is  appropriate  for  us  to  spend?  With  our  kind 
of  society  and  our  kind  of  economy,  what  is  the  appropriate  amount 
for  us  to  be  investing  in  basic  research  and  in  other  areas  of 
science  and  technology? 

I  don't  think  the  answer  is  here  yet.  I  do  know  that  the  National 
Science  Board  and  now  the  National  Academy  of  Sciences  are  wres- 
tling with  this  at  our  invitation.  We  posited  a  3  percent  number  as 
drawn  from  other  national  economies.  We  are  not  sure  that  is  the 
right  number.  And,  as  Mr.  Brown  points  out,  we  are  not  going  to 
make  it.  We  are  already  well  below  that  number.  I  think  this  com- 
ing year  is  the  ideal  time  to  address  the  question. 

The  administration  over  the  past  two  years,  while  we  have  been 
working  with  a  zero  sum  game,  no  increase  in  current  dollars  in 
so-called  discretionary  programs,  we  have  managed  to  increase  the 
budgets  of  our  basic  science,  and  it  has  held  all  the  way  to  the 
President's  decision.  It  has  held  a  priority  even  to  the  point  of  tak- 
ing money  away  from  other  activities. 

The  Chairman.  The  time  of  the  gentleman  has  expired.  I  will 
allow  Dr.  Lane  to  respond  to  the  question. 

Mr.  Ehlers.  May  I  give  a  one-sentence  clarification  of  my  ques- 
tion? That  is,  the  National  Science  Foundation  has  always  been  the 
traditional  bastion  of  basic  research,  and  I  would  like  your  re- 
sponse to  the  directives  you  are  getting  from  Congress  to  broaden 
that  into  applied  areas. 

Mr.  Lane.  Thank  you,  Mr.  Chairman. 

Mr.  Ehlers,  I  appreciate  your  question.  This  multi-disciplinary 
fund  is  I  think  in  the  math  and  physical  sciences  directorate  and 
really  is  to  support  basic  research.  The  idea  is  to  try  to  get  at  cer- 
tain areas  of  interface,  like  physics  and  biology,  some  areas  that 
haven't  been  handled  as  well  as  they  might  by  our  traditional 
structure  . 

I  would  emphasize  that  we  take  high  risk  on  large  projects.  We 
support  LIGO  where  we  expect  to  observe  for  the  first  time  gravita- 
tional waves  from  calamitous  events  in  the  universe,  Gemini,  fun- 
damental efforts  to  understand  nature. 

The  language  of  the  Senate  appropriation  subcommittee  that  you 
referred  to  did  get  my  attention.  It  arrived  about  the  same  time  I 
did.  As  I  began  to  understaind  what  the  message  was  there  my  con- 
clusion was  that  the  emphasis  at  NSF  was  expected  to  continue  to 
be  on  basic  research,  the  very  highest  quality  basic  research,  but 
that  there  is  basic  research  that  can  be  identified  as  important  to 
certain  so-called  strategic  areas,  and  we  were  asked  to  pay  atten- 
tion to  those. 

So  our  commitment  is  to  continue  to  fund  the  most  outstanding 
basic  science  across  the  board  at  the  frontiers  of  knowledge,  and  in 
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many  cases  that  will  be  science  that  applies  to  one  or  another  larg- 
er issue. 

I  know  Ms.  Browner  would  like  to  add  something. 

The  Chairman.  Quickly. 

Ms.  Browner.  I  have  made  a  public  commitment  on  behalf  of  the 
research  and  development  budget  at  EPA  that  we  will  increase 
from  35  percent  to  50  percent  the  funds  we  apply  to  basic  research. 
We  think  it  is  fundamental  if  we  are  to  move  beyond  a  crisis-by- 
crisis,  pollutant-by-pollutant  approach  to  public  health  protection. 

Mr.  Ehlers.  Thank  you. 

The  Chairman.  Thank  you,  Mr.  Ehlers. 

Mr.  Stockman  of  Texas. 

Mr.  Stockman.  I  want  to  thank  the  Chairman,  of  course.  He  put 
together  I  think  a  great  panel,  and  thank  you  for  taking  your  time 
out. 

I  have  to  say  that  I  am  from  Johnson  Space  Center — that  is  in 
my  district — and  I  have  a  few  questions  regarding  that.  Mr.  Goldin, 
my  wife  personally  worked  on  those  designs  several  times,  and  I 
didn't  know  we  had  so  many  rocket  scientists  here  directing  you, 
telling  you  how  to  build  it,  but  I  am  finding  out. 

I  think  you  are  correct  in  your  assumption.  If  they  change  or 
alter  it,  it  is  gone.  Those  folks  there — and  I  welcome  my  colleagues 
to  visit  those  people  that  have  worked  so  hard.  I  am  not  against 
cutting.  I  was  the  one  that  introduced  cutting  committee  staff  by 
25  percent.  I  believe,  though,  that  as  an  investor  you  look  at 
things. 

And  Dr.  Gibbons  pointed  to  this,  that  we  get  a  50  percent  return 
on  our  investment.  When  you  are  cutting  spending  you  don't  cut 
your  portfolios  in  stocks  to  cut  spending.  You  look  for  other  areas 
where  you  are  spending.  I  would  suggest  that  science  and  tech- 
nology is  an  area  of  investment,  not  an  expense. 

I  would  like  to  know,  Mr.  Goldin — we  are  talking  about  the  fu- 
ture, 2015.  Are  the  Russians  going  to  be  our  partners  in  2015? 

Mr.  Goldin.  I  don't  know.  But  we  have  to  find  out  by  working 
with  them  and  trying  to  understand.  We  spent  50  years  pointing 
weapons  across  the  ocean,  and  I  designed  some  of  them.  The  time 
has  come  to  try  and  see  if  we  can  work  with  the  Russians,  work 
side  by  side. 

We  have  a  specific  project.  We  are  going  to  see  if  we  can  success- 
fully do  that.  If  that  works  then  perhaps  we  could  do  even  bolder 
things  with  the  Russians.  But  I  would  say  let's  crawl  before  we 
walk  and  walk  before  we  run  and  run  before  we  trot. 

I  think  we  have  a  very  sound  program.  In  fact,  I  would  like  to 
tell  you  that  in  the  one  year  that  we  have  been  working  with  the 
Russians  I  have  seen  some  incredible  things  happening.  We  are 
learning  a  lot.  The  Russians  know  a  lot.  They  are  learning  from  us, 
and  I  think  we  have  a  much,  much  better  space  program. 

Mr.  Stockman.  Do  you  believe  that  Russia  is  going  to  remain  a 
democracy  in  the  next  five  years? 

Mr.  Goldin.  If  I  knew  I  would  be  a  very  wealthy  man. 

Mr.  Stockman.  I  am  concerned  that  we  are  putting  $400  million 
in  a  basket  which  I  feel  may  be  wobbly  at  best. 

In  your  prepared  statement  you  said  1,500  employees  were  cut 
from  NASA.  I  can  attest  that  that  is  true.  In  fact,  that  is  one  rea- 
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son  I  am  here.  You  also  mentioned  2,500  more  to  go.  Could  you  tell 
me  specifically,  do  you  know  the  numbers  for  Johnson  Space  Cen- 
ter? 

Mr.  Gk)LDlN.  No,  I  don't.  I  could  supply  it. 

[The  information  follows:] 
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Material  requested  for  the  record  on  page  106,  line  2445  by  Cong.  Stockman 
during  the  January  6,  1995,  hearing  at  which  Administrator  Goldin  testified. 

During  the  period  from  September  1992  through  December  1994,  NASA  has 
experienced  a  net  loss  of  approximately  1 ,800  civil  servants  -  a  7.4%  reduction. 
During  that  same  period  the  Johnson  Space  Center  (JSC)  which  includes 
responsibility  for  Space  Station  Program  Management,  has  had  a  net  loss  of  125 
civil  servants  -  a  3.4%  reduction.  There  are  currently  3,506  civil  servants  at  JSC. 

In  our  efforts  to  further  streamline,  we  are  conducting  a  workforce  review  which  we 
expect  to  complete  in  mid  summer  1995.  The  results  of  this  review  will  guide  any 
further  program  reductions. 
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Mr.  GOLDIN.  I  want  to  come  back  and  say  we  have  got  to  work 
together,  and  if  we  protect  jobs  at  any  center  or  we  protect  jobs  at 
any  contractor  we  are  steahng  from  our  children. 

I  come  from  an  industry  where  in  about  three  or  four  months  I 
had  to  lay  off  about  1,500  people.  I  developed  a  stomach  problem 
from  that,  but  I  did  what  had  to  be  done. 

If  we  are  going  to  do  what  we  promised  the  American  public,  we 
cannot  protect  jobs  at  any  NASA  center,  and  we  cannot  protect  jobs 
at  any  contractor.  We  are  going  to  need  your  support  to  do  some 
very  rough  things. 

If  we  want  to  satisfy  what  Mr.  Roemer  has  brought  up  we  have 
to  decide  what  are  the  priorities  for  NASA,  how  much  budget  are 
we  going  to  get,  and  how  do  we  take  things  out  of  the  budget  to 
pay  for  new  things.  I  know  this  is  tough  love,  but  this  is  the  only 
way  we  are  going  to  have  a  future  in  this  country. 

Mr.  Stockton.  I  hope  we  look  to  Americans  first  before  we  do 
the  Russians. 

Mr.  Brown.  Would  the  gentleman  yield  to  me  just  briefly? 

Mr.  Stockton.  Yes. 

Mr.  Brown.  Many  Members  of  the  committee  share  the  concern 
about  the  Russian  situation,  one  of  the  foremost  being  Mr.  Sensen- 
brenner  who  visited  Moscow  in  October  and  made  a  thorough  check 
on  the  situation  with  the  Russians  as  well  as  visiting  with  the  Eu- 
ropeans and  has  written  a  report  on  his  recommendations  here.  I 
thought  it  was  good  enough  so  that  I  recommend  it  be  distributed 
to  all  the  Members,  but  I  thought  you  should  know  that  others 
share  your  concern. 

Mr.  GOLDIN.  I  would  Hke  to  add  one  other  point  to  deal  with  the 
issue  you  brought  up. 

We,  at  the  suggestion  of  this  Congress,  at  the  suggestion  of  Mr. 
Sensenbrenner,  have  set  up  an  alternate  program  in  the  event 
there  are  problems  in  Russia,  that  they  are  not  on  the  critical  path 
of  the  Space  Station  so  that  we  can  proceed.  And  I  do  want  to  say 
that  we  are  getting  tremendous  value  for  our  money. 

February  2nd,  we  are  going  to  launch  a  space  shuttle  up  to  the 
Russian  Space  Station  and  come  within  10  meters.  That  is  within 
14  months  of  the  time  we  agreed  to  do  it. 

In  June,  we  are  going  to  rendezvous  and  dock.  We  will  get  a 
three-  to  four-year  lead  on  critical  functions.  That  $400  million  is 
worth  every  nickel,  and  we  could  not  get  it  any  other  way.  So  it 
is  a  wonderful  investment,  and  I  think  we  have  done  the  right 
thing. 

Mr.  Roemer.  Would  the  gentleman  yield? 

Mr.  Stockman.  Let  me  say  that  I  am  not  against  Russians  be- 
cause we  have  a  Russian  exchange  student  in  our  home,  but  I 
would  kind  of  like  to  keep  Americans  first.  I  yield. 

Mr.  Roemer.  I  have  a  suggestion.  You  could  ask  Mr.  Goldin  for 
one  more  redesign  to  take  it  away  from  the  Russians  if  you  wanted 
to. 

The  Chairman.  The  time  of  the  gentleman  has  expired. 

Mr.  Ward  of  Kentucky. 

Mr.  Ward.  I  am  a  new  freshman.  I  have  so  many  questions  I 
don't  think  56  minutes  would  contain  them,  so  I  think  I  will  just 
keep  on  listening. 
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The  Chairman.  We  thank  the  gentleman. 

We  go  next  to  Mrs.  Seastrand  of  CaUfornia.  She  is  not  here. 

Ms.  Jackson  Lee  of  Texas. 

Ms.  Jackson  Lee.  Mr.  Chairman,  thank  you  very  much.  And  I 
think  all  of  us  are  gratified  by  the  vision  that  we  are  offering  for 
this  time  as  we  move  to  the  21st  century. 

Let  me  indicate  that  I  am  a  very  vigorous  neighbor  of  my  col- 
league, Mr.  Stockman.  I  am  from  Texas  in  the  18th  Congressional 
district,  which  as  I  campaigned  it  was  interesting  to  be  in  churches 
in  the  inner  city  and  find  them  claiming  with  all  due  respect  and 
admiration  of  the  Johnson  Space  Center  and  all  that  it  has  done. 
So  I  come  with  a  special  burden  to  be  able  to  really  hone  in  on 
where  we  are  going  for  the  21st  century  and  how  that  vision  will 
be  articulated. 

I  am  grateful  for  your  presence  this  morning. 

Along  with  other  items  in  the  paper  I  noted  one  item  that  struck 
me  which  was  the  loss  of  another  teenager  on  the  sidewalks  of  an 
American  high  school  by  violence.  Someone  would  say  why  is  that 
relevant  for  a  committee  such  as  this?  But  I  think  it  speaks  to  my 
district  and  districts  all  over  America  that  have  many  of  our  citi- 
zens living  in  the  inner  city  and  what  we  are  actually  talking  about 
as  we  talk  of  a  vision  at  the  same  time  when  we  harshly  talk  about 
cutting  and  slashing  a  budget  that  is  already  very  slim. 

Secretary  Brown,  if  you  would  help  me  understand  as  we  look  at 
the  Advanced  Technology  Program  and  this  dialogue  about  the  pri- 
vate sector  and  che  role  that  government  must  play — I  think  real- 
istically if  we  talk  about  advancing  America  and  creation  of  jobs, 
we  fully  realize  that  business  persons  do  well  to  stay  in  business 
by  taking  limited  risk,  so  when  there  are  times  to  look  at  whether 
you  go  to  the  next  step,  albeit  they  might  want  to  do  so,  they  might 
have  a  second  thought  or  two. 

Would  you  help  me  understgmd,  then,  ATP  and  the  real  value 
that  it  gives  to  allow  business  go  the  extra  mile?  Sometimes  we  like 
to  look  lovingly  and  nostalgically  on  history — the  Wright  brothers 
and  inventing  of  the  airplane,  when  the  dollars  were  far  less;  the 
invention  of  the  light  bulb,  the  dollars  were  far  less.  How  does  ATP 
help  businesses  t^e  the  extra  mile?  And  I  would  like  to  get  to  Mr. 
Goldin  and  Ms.  Browner. 

I  will  be  asking  you,  Mr.  Goldin,  to  respond  to  me  very  directly 
on  how  we  expect  to  get  the  new  rocket  vehicle  with  the  cuts  that 
we  are  looking  at  under  the  Contract  With  America  that  has  been 
put  before  us. 

Ms.  Browner,  I  am  very  interested  in  what  we  did  with  lead 
paint  and  some  other  environmental  issues.  I  would  like  you  to  tell 
me  what  is  on  the  agenda  and  what  kinds  of  costs  those  will  entail 
as  we  look  towards  the  21st  century. 

Mr.  Brown,  I  would  appreciate  if  you  would  help  me  with  that, 
including  your  dialogue,  if  you  would,  your  assistance  or  work  with 
minority  businesses  and  how  that  generates  into  employment. 

Secretary  Brown.  First,  as  you  know,  I  share  your  concern  about 
young  people  in  America.  It  seems  to  me  the  key  to  their  future 
is  inextricably  related  to  how  we  fare  in  a  very  tough,  globally  com- 
petitive environment,  how  we  assure  that  we  can  create  economic 
growth  and  the  jobs  that  go  with  that  growth. 
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It  seems  to  me  increasingly  clear  that  the  world  has  changed 
dramatically,  that  global  competition  is  much  different  than  it  was 
20,  10  or  even  five  years  ago;  that  the  American  private  sector  a 
few  years  ago  was  investing  6.  7,  8  percent  into  research  and  devel- 
opment. Because  of  global  competition,  some  are  investing  nothing 
anymore;  or  some  are  investing  1  percent,  or  a  half  of  1  percent, 
and  it  is  invested  in  things  that  can  be  turned  around  in  two  or 
three  months,  or  at  the  most  18  months,  and  that  can  be  imme- 
diately commercialized  and  profitable. 

This  hearing  is  focused  on  2015,  how  we  get  there  and  how  we 
create  opportunities  for  the  future.  I  don't  believe  that  there  is  any 
way  that  we  can  effectively  do  that  without  the  kinds  of  partner- 
ship that  I  have  described. 

Now,  there  are  options.  You  make  choices  as  far  as  how  you  ex- 
pend resources,  and  you  have  to  make  judgments  as  to  how  you  get 
the  most  from  those  resources.  Some  suggest  a  change  in  tax  policy 
is  the  best  way.  There  are  others  who  suggest  a  more  targeted  ap- 
proach is  the  best  way.  There  are  others  who  suggest  we  need  to 
take  a  look  at  what  our  competition  is  doing  and  how  we  make 
sure  that  we  are  successful  in  that  increasingly  competitive  global 
economy. 

That  is  the  kind  of  assessment  we  are  making  every  day.  It  is 
the  kind  of  assessment  we  made  two  years  ago  when  the  President 
made  some  very  courageous  budget  decisions  which  in  fact  took  a 
giant  step  towards  reducing  our  deficit.  I  happen  to  believe  those 
decisions  are  the  principal  reason  why  the  fundamentals  of  our 
economy  are  now  in  good  shape,  why  consumer  and  business  con- 
fidence is  up,  we  have  an  economy  that  created  almost  6  billion 
new  jobs  in  two  years,  it  is  why  we  are  moving  in  the  right  direc- 
tion. And  it  appears  that  this  is  going  to  be  sustained  recovery. 

The  most  important  thing  we  can  do  for  the  young  people  of 
America,  with  the  exception  of  making  sure  they  are  trained  for  the 
jobs  of  the  21st  century,  is  to  make  sure  that  we  have  a  growing 
economy  that  can  accommodate  their  needs  and  aspirations  and 
that  is  what  the  ATP  program  contributes  to. 

You  asked  me  a  question  about  minority  business,  if  I  could  take 
one  second,  Mr.  Chairman.  We  obviously  are  focusing  very  much  on 
making  sure  that  this  economic  prosperity  that  we  want  to  be  sus- 
tained includes  all  Americans,  that  in  fact  this  rising  tide  does 
really  lifi;  all  boats  and  maybe  helps  to  provide  boats  for  those 
without  them.  Many  of  those  people  are  in  inner-city  communities 
and  distressed  rural  communities. 

So  we  are  working  very  hard,  whether  it  is  on  the  trade  missions 
that  I  take  around  the  world,  whether  it  is  how  we  build  our  Mi- 
nority Business  Development  Agency,  whether  we  include  minori- 
ties and  small  business  owners  in  all  our  programs  as  a  way  of 
reaching  out  to  those  who  in  the  past  have  not  been  included  in 
periods  of  economic  renewal. 

The  Chairman.  The  time  of  the  gentlelady  has  expired. 

Ms.  Jackson  Lee.  Mr.  Chairman,  would  you  allow  Mr.  Goldin  to 
answer  my  question  on  the  rocket? 

The  Chairman.  I  am  going  to  suggest  that  maybe  Mr.  Goldin  and 
Ms.  Browner  could  answer  your  questions  in  writing.  We  have 
other  people  here,  and  we  did  allow  an  extended  time  for  Secretary 
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Brown  to  answer  as  well.  So  if  we  could  ask  Mr.  Goldin  and  Ms. 
Browner  to  reply  to  the  gentlelady  from  Texas  in  writing. 

Ms.  Jackson  Lee.  Those  are  important  issues  in  my  district.  I 
would  appreciate  it  if  you  would  respond.  Thank  you. 

[The  information  follows:] 


166 


Response  to  a  written  question  submitted  by  Congresswoman  Lee  resulting  from 
the  January  6,  1995,  hearing  at  which  Administrator  Goldin  testified. 

QUESTION: 

Please  provide  specifics  on  how  a  new  launch  vehicle  will  be  funded  and  built 
under  the  present  budgetary  climate  which  calls  for  a  balanced  budget  by  2002. 

ANSWER: 

NASA  cannot  afford  not  to  proceed  with  a  program  to  revolutionize  space  launch 
capabilities.  The  Agency  is  currently  spending  approximately  $4  billion  per  year 
on  launch  costs,  and  cannot  continue  to  do  so  as  the  total  budget  shrinks.   We 
must  invest  now  in  technologies  to  dramatically  reduce  the  cost  and  increase  the 
reliability  and  operability  of  space  launchers  by  early  in  the  next  decade.   If  we  do 
not  make  these  investments,  we  will  not  be  able  to  afford  to  do  all  of  the  important 
science,  aeronautics  and  technology  work  that  is  the  ultimate  purpose  of  the 
agency. 

The  President's  budget  provides  funding  to  support  a  White  House  decision  in 
1996  on  whether  or  not  to  proceed  with  the  development  and  test  of  an 
experimental  flight  vehicle.  This  decision  will  be  based  on  detailed  technical 
criteria  and  confidence  in  our  ability  to  demonstrate  the  dramatic  reductions  in 
cost.   Funding  beyond  the  1996  decision  will  be  based  on  program  requirements 
but  will  also  consider  the  impact  of  National  Performance  Review  Phase  II 
activities. 
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The  U.S.  Environmental  Protection  Agency's 
I.ea<I-Based  Paint  Abatement  Program 

The  goal  of  the  U.S.  Environmental  Protection  Agency's  (EPA) 
lead-based  paint  program  is  to  help  in  significantly  reducing  the 
incidence  of  blood  lead  levels  2±)ove  10  /ig/dl .  in  children  by   .  , 
fostering  and  supporting  federal,  state, .  local  and  private ^,.;l^~^i^^^V>: 
prograuns  and  projects  aimed  at  reducing  childhood  lead  exposures  ;.  . 
.:  from  lead-based  paint  In  housing. .^:^These,activities  include, the^^^  ,  , 
development  of  appropriate  technology  and  the  means  to  ~ implemerit'^i^^ 

These  goals  are  being  met  by  the  following  types  of  -    ^  ; 

activities:   .,,  .     ,  , .  .. 

1)  Eliminating  or  reducing  the  residuals  of  past  lead 
sources 

With  the  phase  down  of  leaded  gasoline  in  the  1980 's  and  the 
attention  being  given  to  lead-based  paint  in  residences,  the  EPA 
is  addressing  the  two  most  significant  sources  of  lead  exposure 
for  children.  - 

2)  Addressing  any  serious  current  uses 

EPA  has  been  addressing  current  uses  of  lead  through  various 
measures,  including  limits  on  manufacturing  emissions  and 
controls  or  restrictions  on  current  products  such  as  lead  fishing , 
sinkers  and  lead-containing  brass  faucets. 

'   >  .^.  .<3j  •  vigorously  setting  and  enforcing  current'  standards  \  C.,;-  >  tvix 

EPA  has  established  standards  for  lead  in  water  under  the 
Safe  Drinking  Water  Act  and  has  a  National  Ambient  Air  Quality 
Standard  (NAAQS)  for  lead  in  air,  as  well  as  other  standards  for 
exposure  to  lead  through  other  sources.   In  1991,  the  Agency 
announced  a  nationwide  multi-media  enforcement  initiative  which 
highlighted  EPA's  strong  enforcement  commitment.   The  Office  of 
Air  Quality  Planning  and  Standards  has  also  made  strong  progress 
in  enforcing  NAAQS  standards. 

4)  Establishing  a  system  for  preventing  undesirable  new  uses 
from  entering  the  market 

Through  the  use  of  a  Significant  New  Use  Rule  under  the 
Toxic  Substances  Control  Act  (currently  under  development) ,  EPA 
will  be  notified  of  new  uses  of  lead  before  they  enter  the 
market.  - 
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5)  Promoting   public   education   of    lead   hazards  ,      ,    ■       , 

The  National  Lead  Information  Center,  maintained  by  EPA  and 
funded  by  EPA,  the  U.S.  Department  of  Health  and  Human  Services, 
the  U.S.  Department  of  Housing  and  Urbem;  Development  (HUD)  ,,  and.., 
the  U.S.  Department  of  Defense,  provides  information  from  many 
federal  agencies  to  the, public. ^  Other  program  specif ic 
clearinghouses,  "  such  ais  the  Safe  Drinking  Water  Hotline^ "  provide'^? 
^additional  media-^pecif iciinformation iOn; agency^^progrcims. j^^^^ 

6)  Promoting  research  to  better  identify,  assess  and  abate 
risks  from  lead  exposure 

The  agency  has  an  active  research  program  in  place  to 
develop  and  evaluate  safe,  cost-effective  abatement  techniques. 

7)  Assisting  state  and  local  governments 

Through  a  variety  of  committees  and  task  forces,  the  agency 
reaches  out  to  other  federal,  state  and  local  agencies  to  develop 
appropriate  infrastructures  and  methods  to  reduce  lead  exposures. 

Title  X 

On  October  28,  1992,  the  Housing  and  Community  Development 
Act  of  1992  (P.L.  102-550),  which  includes  Title  X,  "The 
Residential  Lead-Based  Paint  Hazard  Reduction  Act  of  1992,"  was 
signed  into  law.   Title  X  provides  for  a  comprehensive  national 
'approach  to  dealing  with  lead-based  paint  in  the- nation's  housing 
stock.   The  focus  of  lead-based  paint  activities  has  changed  the 
philosophy  from  total  abatement  to  a  program  of  abatement  and  in- 
place  management  of  priority  hazards  (including  soil) . 

Title  X  forms  the  cornerstone  of  EPA's  activities  on  lead- 
based  paint.   EPA  is  currently  involved  in  implementing  the 
mandates  under  Title  X.   These  activities  range  from  developing 
information  pamphlets,  funding  and  maintaining  a  lead  hotline,  to 
developing  regulations  that  require  the  training  and 
certification  of  abatement  workers.   The  following  is  a  short   ' 
summary  of  some  of  the  activities  EPA  is  currently  engaged  in  to 
address  the  risks  of  lead. 

Public  Education 

EPA  has  developed  a  comprehensive  public  education  campaign 
to  raise  the  national  awareness  of  lead  hazards.   As  a  key 
component  of  this  campaign,  EPA  and  other  federal  agencies  have 
put  in  place  a  National  Lead  Hotline  (1-800-LEAD-FYI)  and  the 
National  Lead  Information  Clearinghouse  (1-800-424-LEAD) . 
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Abatement  Training  .  ,  \ 

Pursuant  to  section  402(a)  of  Title  X,  EPA  is  developing 
regulations  to  ensure  that  individuals  engaged  in  lead-based 
paint  activities  (e.g.  abatement,  inspection  etc.)  are  trained, 
training  progreuns  are  accredited  and  contractors .are  certified.  ; 
The  regulation  will  also  establish  standards  for  conducting  these 
.activities.  ■■„■■.  ;~  ■ 

,t,-4  EPA>is  also  developing  ,._a  . model j;state.: program , for ^  states^,to^&; 
'adopt : that  seek  to  -administer '*jjmd 'enforce ''th^ 

states  that  do  not  adopt  the  progreus,  EPA  will  be  required  to    , 
administer  this  regulation.  EPA  proposed  this  regulation  on  _>  ^^, 
September  15,  1994,  smd  after/ a; review  of  public  comments  expects 
to  finalize  this  rule  by  October  1995. 

EPA  has  also  been  authorized  to  provide  grants  to  states  to 
develop  and  carry  out  authorized  programs.   In  Fiscal  Year  1994, 
$11.2  million  was  awarded  to  49  states,  18  Indian  Tribes  and  the 
District  of  Columbia.   In  Fiscal  Year  1995,  EPA  expects  to  make 
$12.5  million  available  to  the  states. 

EPA  is  providing  support  for  a  national  network  of  Regional 
Lead  Training  Centers  to  provide  quality  training  on  lead-based  ■ 
paint  cibatement  and  removal.   EPA  has  also  developed  model  course 
materials  to  be  used  by  the  centers  as  well  as  private  training 
providers. 

Renovation  and  Remodelling   ^ 

Under  section  402(c)(2)  of  Title  X,  EPA  is  currently 
conducting  a  study  on  the  hazard  potential  of  renovation  and 
remodelling  activities.   This  two-part  study  is  composed  of  both 
environmental  field  sampling  and  a  blood  lead  study  of  renovation 
and  remodelling  workers.   This  study  is  expected  to  be  complete 
by  April  1995.   EPA  will  evaluate  the  findings  of  the  above 
mentioned  study  to  determine  if  any  category  of  renovation  or 
remodelling  workers  pose  a  risk  to  themselves  or  to  others.   EPA 
will  then  develop  a  regulation  that  would  require  that  any  worker 
who  poses  such  a  hazard  must  be  properly  trained  and  certified. 

In  an  effort  to  address  the  risks  of  renovation  and 
remodelling  activities  in  the  short  term,  EPA  has  also 
promulgated  guidelines  for  the  conduct  of  renovation  and 
remodelling  activities  which  may  create  a  risk  of  exposure  to 
dangerous  levels  of  lead. 

Lead  Hazard  Peunphlet 

Title  X  also  directed  EPA  to  publish  a  lead  hazard 
information  pamphlet.   The  final  peunphlet  is  currently  beiiig 
revised  emd  will  be  availeible  by  June  1995.  -EPA  proposed  a 
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regulation  on  March  3,  1994,  that  requires  renovation  contractors 
to  fuimish  customers  with  copies  of  the  EPA  pamphlet  prior  to 
beginning  work.   This  regulation  will  be  finalized  by  the  fall  of 
1995. 

Lead  Disclosure 

EPA  is  also  working  to  make  people  aware  of  lead  hazards  in 
property  they  may  rent  or  purchase'.'"  Under' section 'l.OlS  of  Title X'^ 
X  EPA  ajid   HUD  are  jointly  developing  a. rule. that  would  require:^,.  ^. 
purchasers'  and  lessees"^ receive"  EPA '  s  flead 'paonphlet  ;'':*sellers  r.and'^^ 
lessors  disclose  all  known  lead  hazards  to  purchasers  and 
lessees;  purchasers  have  a  10-day  period  for  inspection  for  lead- 
based  paint  hazards;  and  sales  contracts:contain  a  lead  warning'::^ 
statement.   This  rule  was  proposed  in  November  2,    1994,  and  is 
expected  to  be  final  by  the  end  of  1995. 

Lead-Related  Research 

EPA  is  conducting  a  wide  range  of  research  efforts  designed 
to  improve  lead  detection  and, removal  techniques.   The  Agency  is 
conducting  or  sponsoring  three  studies  of  low-cost  lead  paint 
abatement  approaches.   The  most  extensive  of  these  is  an  effort 
to  assess  the  short-  and  long-term  changes  in  lead  in  children's 
blood  and  in  house  dust  associated  with  three  levels  of  low-cost 
exposure  reduction  interventions  in  lead-based  paint  housing.   A 
report  on  this  study  is  expected  in  1997.   A  study  of  practical 
abatement  approaches  is  also  being  conducted,  including  an 
assessment  of  the  short-and  long-term  chemges  in  lead  in 
children's  blood  and  in  house  dust  associated  with ^current 
exposure  reduction  interventions  in  lead  painted  houses.   A 
report  on  this  study  is  expected  in  1995. 

EPA  is  also  conducting  a  field  evaluation  study  of  portable 
technologies  for  detecting  lead  in  paint.   A  report  on  study 
results  is  expected  to  be  published  in  February  1995.  EPA  has 
also  carried  out  an  assessment  of  existing  studies  of  the 
efficacy  of  lead-based  paint  abatement. 

Identifying  Lead  Hazards  >  < 

EPA  is  developing  standards  for  dangerous  levels  of  lead  in 
paint,  soil  and  dust.   Section  403  of  Title  X  required  EPA  to 
promulgate  regulations  that  identify  lead-based  paint  hazards, 
lead-contaminated  dust  and  lead-contaminated  soil.   The  Agency 
issued  guidelines  on  this  subject  in  July  1994  and  expects  to 
propose  a  regulation  in  1996j. 
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other  Xead  Activities  -^ 

EPA  is  also  heading  up  an  Environmental  Justice  pilot  effort 
with  the  Centers  for  Disease  Control  eind  Prevention  (CDC) ,  HUD, 
and  this  Dei>artinent  of  LzJsor  to  reduce  lead  exposure  from  lead- 
based  paint  abatement  and  encourage  community  involvement. 

In  addition  to  these  specific  programs,  EPA  is  actively; 
' working  with _. other -:  federal  ..agencies , ,  including . HUD, ...the ,  ;  , , . ..^,,i.  , 
Occupational' Safety  and  Health  Administration,  the  Consumer 
Products  Safety  Commission,  and  CDC  to  develop  innovative  and 
effective  progreuns  to  address  lead  exposure  and  lead  poisoning. 

Cost  of  Lead  Paint  Abatement 

It  is  difficult  to  estimate  with  any  accuracy  the  costs  of  a 
particular  lead-based  paint  eJaatement  project.   Many  factors 
contribute  to  the  final  cost  of  a  project  from  the  abatement 
technique  chosen  to  the  amount  of  hazardous  lead  containing 
debris  the  project  generates.   The  HUD  Lead-Based  Paint  Abatement 
Demonstration  Project  estimated  that  an  abatement  would  cost 
between  $2,908  and  $7,703.   HUD  went  on  to  say  that  "...  many 
units  will  cost  less  and  some  with  larger  cimounts  of  lead-based 
paint  will  cost  more  to  abate." 

The  training  and  certification  regulations  that  EPA  is 
proposing  are  expected  to  increase  these  costs  somewhat,  but 
these  costs  are  offset  by  the  increased  effectiveness  and  safety 
of  cibatements  conducted  by  trained  workers . 
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The  Chairman.  Mr.  Hilleary. 

Mr.  Hilleary.  Thank  you,  Mr.  Chairman.  I  am  one  of  these 
freshmen.  This  is  my  first  hearing,  and  thank  you  for  assembhng 
such  a  panel  as  this,  all  stars.  This  is  going  to  be  a  pleasant  experi- 
ence on  the  Science  Committee  if  this  is  the  standard  we  can  be- 
come accustomed  to. 

Mr.  Goldin,  we  met  once  before.  You  spoke  at  a  commencement 
of  the  University  of  Tennessee  Space  Institute,  gave  a  great  com- 
mencement speech;  and  I  had  a  lot  of  people  come  to  me  that  said 
they  were  going  to  remember  that  one  as  one  of  the  best  ones  they 
had  ever  heard,  and  it  was  very  fine. 

You  mentioned  that  it  might  be  premature  to  talk  about  the  na- 
tional wind  tunnel  complex,  where  it  is  going  to  go,  maybe  whether 
or  not  it  is  going  to  be  in  existence.  What  is  your  opinion  on  where 
we  are,  status  wise,  with  wind  tunnel  technology?  Do  you  feel  we 
have  lost  an  edge  over  the  last  several  years  to  overseas,  and  has 
that  resulted  in — how  many  jobs  possibly  moving  overseas  because 
of  that? 

Mr.  Goldin.  America  clearly  has  lost  an  edge  that  we  had  in 
wind  tunnels.  Our  wind  tunnels  are  not  as  productive  as  those  in 
Europe,  and  in  some  cases  our  wind  tunnels  don't  have  the  same 
operating  performance  as  those  in  Europe.  We  have  to  deal  with 
this. 

The  problem  that  we  have  is,  there  is  this  constant  squeeze  on 
the  budget  and  we  have  to  prioritize.  The  issue  facing  our  industry 
is,  can  we  come  up  with  an  effective  approach  by  utilizing  computa- 
tional fluid  dynamics  such  as,  in  essence,  flying  an  airplane  on  a 
computer  and  backing  that  up  with  a  set  of  wind  tunnel  testing  for 
the  most  part  in  this  country,  but  perhaps  a  little  bit  of  it  overseas. 

My  sense  is,  we  will  probably  want  to  look  more  aggressively  at 
building  tunnels,  but  it  comes  back  to  the  partnership  issue  with 
industry,  that  I  don't  think  at  this  point  in  the  game  the  govern- 
ment can  unilaterally  build  a  wind  tunnel  without  having  some 
real  firm  cooperative  agreements  with  the  industry.  That  is  really 
why  I  was  hedging,  but  my  tummy  tells  me  we  need  to  do  some- 
thing. 

Mr.  Hilleary.  My  tummy,  as  well  as  many  of  my  constituents', 
says  we  do  also. 

Is  it  not  possible — I  know  many  jobs  have  been  lost  because  of 
losing  our  edge.  Is  this  an  area  that  possibly  might  pay  for  itself? 
I  know  it  is  a  tough  budget  time,  but  between  now  and  the  year 
2002,  when  we  are  all  talking  about  balancing  the  budget,  could 
this  not  pay  for  itself,  actually  bring  back  high-paying  jobs  and  the 
resulting  income  tax  revenue  to  the  Federal  Government? 

Mr.  Goldin.  It  could,  and  that  is  one  of  the  reasons  I  am  saying, 
let's  do  something  right.  We  have  an  opportunity  here  to  work  with 
the  industry  to  collect  the  data;  we  have  it  fully  funded,  $75  million 
that  we  are  funding  the  industry  to  understand  exactly  the  factors 
you  brought  up.  So  we  are  not  just  going  to  come  forward  with  a 
proposal  saying,  this  is  how  much  it  will  cost;  we  will  say,  this  is 
what  the  investment  is  going  to  do — no  deposit,  no  return — we 
would  like  to  work  with  you  over  the  next  two  years  to  collectively 
understand  what  is  the  right  thing  for  America  to  do.  And  this  gets 
into  the  category  of  how  we  are  going  to  have  to  work  with  the 
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Congress  to  make  these  very  hard  decisions,  because  if  we  do  that, 
we  may  not  do  some  things  in  science. 

You  know,  when  you  have  a  declining  budget,  you  have  to  make 
these  hard  decisions,  but  we  will  have  the  data  and  will  be  happy 
to  give  you  briefings  as  we  go  along,  knowing  your  interest. 

Mr.  HiLLEARY.  I — in  the  campaign,  I  ran  as  a  fiscal  conservative 
and  went  to  these  folks  at  Arnold  Engineering  Development  Center 
and  said,  I  want  to  support  this,  but  you  have  to  convince  me  this 
is  economically  sound,  budgetarily  sound,  that  this  would  create 
jobs  and  enhance  revenues  to  the  Federal  Government  and  not  be 
a  budget  buster;  and  they  convinced  me  of  it.  I  will  try  hard  to  con- 
vince folks  here  of  it. 

I  appreciate  your  remarks  and  )deld  back. 

Ms.  Jackson  Lee.  Would  the  gentleman  yield? 

I  wanted  Mr.  Goldin  to  clarify  my  inquiry.  I  happen  to  believe 
that  cuts  are  not  realistic.  I  think  effective  management  and  effi- 
ciency is  the  way  we  should  go.  In  your  written  response,  I  would 
like  preciseness  on  what  the  effect  of  cuts  ultimately,  as  we  go  to 
the  next  budget  year,  will  be  on  this  new  rocket  vehicle  that  we 
are  talking  about.  I  want  a  detailing  of  that,  because  I  don't  think 
we  are  being  realistic  if  we  are  talking  about  a  vision  for  the  21st 
century,  and  we  are  also  talking  about  undercutting  the  very  gir- 
dle, if  you  will,  of  how  we  are  going  to  get  there. 

Ms.  Browner  as  well.  I  would  appreciate  the  cost  analysis.  Thank 
you. 

The  Chairman.  The  time  of  the  gentleman  has  expired. 

The  gentleman  from  California,  Mr.  Baker. 

Mr.  Baker.  Thank  you,  Mr.  Chairman. 

Let  me  echo  the  thoughts  on  this  fine  panel.  I  hope  we  can  meet 
quarterly  so  that,  as  we  talk  about  20-year  plans,  we  will  act  like 
a  business  and  review  the  first  steps  in  that  journey  of  a  thousand 
miles  to  make  sure  we  are  pointing  in  the  right  direction.  I  don't 
see  any  acrimony  or  any  difference,  because  we  are  all  fiscal  con- 
servatives. The  gentleman  said  he  ran  as  a  fiscal  conservative. 
That  is  because  he  is  one,  and  we  all  are  going  to  be  because  busi- 
ness has  downsized  and  so  will  government. 

Part  of  the  debate  in  the  last  election  was  the  impracticality  of 
the  laws  that  Congress  has  passed,  made  even  worse  by  the  depart- 
ments and  the  agencies.  The  debate  between  applied  science  and 
basic  science  was  carried  over  into  politics  saying,  we  don't  know 
where  you  are  going  or  how  you  are  getting  there,  but  you  are  over- 
regulating  us  in  our  business  and  in  our  homes,  and  you  are  over- 
taxing us. 

In  that  focus,  Ms.  Browner,  I  have  to  ask  a  strictly  one-issue 
question.  The  Clean  Air  Act  of  1977  required  States  to  submit 
ozone  and  carbon  monoxide  plans.  California  submitted  a  plan  on 
time,  and  we  are  perhaps  the  only  State  that  did;  and  we  are,  of 
course,  the  most  affected,  but  we  are  one  of  the  few  States  that  met 
the  deadline.  However,  it  is  not  approvable  in  time  to  forestall 
court  implementation  of  one  of  the  environmental  groups,  and 
therefore  imposing  a  Federal  implementation  plan,  which  Secretary 
Pena  has  described  in  a  letter  to  you,  and  I  quote,. 

I  "believe  that  the  plan  will  have  an  extreme  and  unacceptable 
level  of  impact  on  the  economy,  employment  and  the  fi*ee  flow  of 
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commerce  in  the  south  coast  of  Cahfomia  area.  We  are  also  con- 
cerned that  the  proposals  could  have  an  adverse  effect  on  transpor- 
tation safety,  exceed  the  legal  authority  of  the  EPA,  intrude  into 
areas  which  are  under  the  jurisdiction  of  the  Department  of  Trans- 
portation and  in  some  cases  could  be  violations  of  international 
agreements". 

What  are  the  chances  of  the  EPA  approving  the  State  of  Califor- 
nia's implementation  plan,  even  on  a  provisional  basis,  prior  to  the 
upcoming  court-ordered  deadline,  and  are  the  requirements  under 
the  FTP,  the  Federal  Implementation  Plan,  in  fact  attainable  with 
today's  technology;  and  if  so,  how  much  will  it  cost  California  to 
meet  these  requirements? 

We  were  hit  once  with  defense  spending  cutbacks,  once  with  base 
closings,  once  with  an  aerospace  industry  meltdown  because  United 
and  American  can  no  longer  afford  to  buy  new  planes.  California 
is  in  rocky  economic  shape.  Along  come  the  environmental  groups 
to  dot  all  the  I's  and  cross  all  the  T's,  and  they  want  by  February 
15th  us  to  literally  go  back  to  pushcarts  in  delivering  goods  and 
services  in  California. 

Can  you  not  at  the  EPA  level  approve  California's  plan  and  con- 
tinue working  with  the  States  to  attain  these  ozone  and  carbon 
monoxide  standards? 

Ms.  Browner.  Mr.  Baker,  my  position  has  always  been  that  we 
would  like  nothing  better  than  to  work  with  the  State  of  California 
to  achieve  the  goals  of  the  Clean  Air  Act,  which  is  clean  healthy 
air  for  all  Americans.  Unfortunately,  in  1990  when  the  law  was  de- 
bated in  the  Congress,  there  was  a  decision  made  and  a  vote  taken 
that  California  would  be  held  to  portions  of  the  old  Clean  Air  Act, 
and  it  is  under  that  part  of  the  law  that  the  environmentalists 
have  sued  EPA,  saying  California  did  not  develop  an  implementa- 
tion plan  under  the  original  Clean  Air  Act. 

California  has  now  come  forward  and  developed  a  plan  under  the 
new  Clean  Air  Act.  But  because  of  that  existing — that  retention  of 
the  existing  law,  the  old  law,  we  were  forced  by  a  series  of  Federal 
judges — this  was  appealed  and  we  lost — to  develop  a  plan  in  Cali- 
fornia's stead. 

I  recently  had  the  opportunity,  when  we  resolved  a  30-year  issue 
with  the  State  of  California  over  the  San  Francisco  Bay  Delta  and 
the  allocation  of  water  resources,  to  meet  with  your  governor;  and 
I  suggested  at  that  time  that  we  would  like  nothing  better  on  Feb- 
ruary 14th,  when  we  must  appear  again  in  Federal  court  to  join 
with  the  State  of  California,  to  join  with  the  Wilson  administration 
in  saying  to  the  judge,  don't  force  us  to  implement  this,  it  is  not 
a  wise  use  of  taxpayers'  resources.  Rather,  direct  us  to  work — Fed- 
eral Government,  State  government  and  local  government — to  se- 
cure a  strong  plan,  to  build  on  what  California  has  put  forward  in 
the  FIP  and  to  implement  that  plan. 

That  is  what  we  desperately  want.  We  believe  that  is  in  the  in- 
terest of  the  people  of  California  and  we  are  hopeful  that  the  State 
of  California  will  join  us  on  February  14th  before  the  judges  in  this 
matter  to  ask  for  that  decision. 

Mr.  Baker.  You  assume  that  the  judge  will  make  a  reasonable 
decision  if  both  of  you  appear  hand-in-hand. 
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Let  me  repeat  my  question.  Can  you  not  approve  provisionally 
the  plans  that  they  have  submitted,  reminding  you  that  the  1990 
Clean  Air  Act,  as  advertised  by  you,  is  portraying  increasing  flexi- 
bility to  the  State;  and  secondly,  is  it  practical  for  anyone  to  have 
to  live  under  the  FIP? 

Ms.  Browner.  The  FIP  was  proposed — ^we  conducted  hundreds  of 
hours  of  public  hearings,  dialogue  with  affected  parties,  in  Califor- 
nia. What  we  will  finally  submit  to  the  court,  because  we  are  re- 
quired to  do  so,  will  be  different  than  what  was  originally  proposed. 
We  have  listened  to  the  City  of  Los  Angeles,  we  have  listened  to 
the  businesses  of  California.  In  many  ways  there  will  be 
similarities  between  what  we  file  in  Federal  court  and  what  the 
State  has  proposed. 

We  are  working  to  review  the  State's  FIP,  to  review  the  plan  that 
they  have  submitted.  I  do  not  think,  however — we  received  it  short- 
ly before  Christmas — that  we  can  be  done  by  February  14th. 

We  do  appreciate  the  fact  that  the  State  has  worked  to  get  the 
plan  in  to  us  and  are  committed  to  working  together  to  find  and 
finalize  and  accept  a  plan  that  meets  the  needs  of  California  and 
complies  with  the  Clean  Air  Act.  We  believe  that  can  be  done. 

The  Chairman.  The  time  of  the  gentleman  has  expired. 

The  gentleman  from  Pennsylvania. 

Mr.  McHale.  Thank  you,  Mr.  Chairman.  I  would  like  to  offer  a 
bipartisan  accolade.  I  greatly  appreciate  both  the  substance  and 
the  efficiency  of  this  hearing  and  would  like  to  compliment  our 
Chairman  in  organizing  it. 

My  questions  are  for  Ms.  Browner,  and  they  specifically  relate  to 
urban  land  reclamation,  and  specifically  brown  fields  redevelop- 
ment, a  topic  that  is  very  important  to  my  congressional  district. 
I  represent  the  Lehigh  Valley  of  Pennsylvania,  a  heavily  industri- 
alized district,  where  for  the  past  100  years  we  have  been  produc- 
ing steel,  cement,  trucks  and  other  forms  of  heavy  manufacturing. 

Many  of  those  industries  are  experiencing  downsizing — dramati- 
cally in  the  case  of  Bethlehem  Steel,  which  is  headquartered  in  my 
district.  The  net  result  of  that  is  that  we  have  hundreds,  perhaps 
thousands,  of  acres  of  older  industrial  sites  that  need  to  be  cleaned 
up  and  need  to  be  rededicated  to  viable  commercial  uses. 

We  are  not  talking  about  Superfund  sites;  the  level  of  degrada- 
tion is  not  that  severe.  In  most  cases,  the  owner  of  the  property  is 
more  than  willing  to  cooperate  with  a  prospective  purchaser  in  the 
cleanup  of  the  site. 

My  question  is,  has  EPA  developed  a  comprehensive,  cost-effec- 
tive approach  to  industrial  site  reclamation?  If  you  have,  could  you 
describe  that  because  although  I  am  focusing  on  an  issue  of  impor- 
tance to  my  own  district,  in  fact  this  problem  can  be  replicated  in 
virtually  every  congressional  district  across  the  country;  and  if  we 
are  going  to  transition  from  older,  in  many  cases,  less-efficient 
manufacturing  industries  to  new,  commercially  viable  uses,  we 
have  to  make  sure  that  that  transition  in  terms  of  your  agency  is 
smooth. 

I  would  appreciate  your  comments. 

Ms.  Browner.  I  agree  that  one  of  the  saddest  problems  we  face 
in  our  inner  cities  is  the  fenced-off  blocks,  the  areas  that  cannot  be 
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used  for  reinvestment,  that  cannot  be  used  to  bring  jobs  back  to  the 
inner  city. 

We  have  developed  a  program,  a  brown  fields  project,  and  have 
applied  it  in  10  cities  to  help  the  people  interested  in  cleaning  up 
and  redeveloping  those  sites  do  just  that.  We  are  looking  at  ex- 
panding the  program  based  on  the  successes  that  we  have  had.  Un- 
fortunately, the  single  most  important  thing  that  we  could  do  to 
simulate  the  cleanup  and  redevelopment  of  those  sites  would  be  to 
provide  legal  protection  to  the  lenders,  from  liability. 

EPA  proposed  and  adopted  a  rule  to  do  just  that.  We  were  sued 
and  we  lost  in  court.  The  court  told  us  we  had  no  authority  within 
the  existing  law  to  protect  banks,  who  had  no  interest  in  the  prop- 
erty previously,  so  it  has  become  very  difficult  for  investors  to  find 
the  resources. 

Last  year — 

Mr.  McHale.  If  we  could  explore  that  for  a  moment. 

What  is  happening  here  is  you  have  an  owner  of  a  property  pre- 
pared to  sell,  eager  to  clean  up  the  site,  and  a  buyer  anxious  to 
purchase  for  a  commercially  viable  purpose.  You  have  a  lending  in- 
stitution that  would  like  to  make  the  mortgage  money  available 
but  is  unwilling  to  do  so  in  light  of  the  remote  possibility  that  with- 
out any  culpability  on  the  part  of  that  lending  institution,  it  might 
ultimately  foreclose  on  the  mortgage  and  find  itself  liable  for  any 
contamination  on  the  site. 

Certainly,  when  the  lending  institution  is  guilty  of  wrongdoing, 
they  should  be  held  accountable,  but  now  we  have  a  legal  system 
that  is  clogging  the  marketplace  and  potentially  imposing  liability 
on  those  who  are  not  at  fault;  is  that  an  accurate  description? 

Ms.  Browner.  Absolutely.  What  is  happening  is  that  banks  will 
not  make  investments  in  property,  they  will  not  lend  to  people  in- 
terested in  redeveloping  property  because  of  the  potential  for  liabil- 
ity. This  is  one  of  many  unintended  consequences,  but  nevertheless 
very  damaging  consequences  of  the  current  Superfund  law.  Even 
though  these  are  not  Superfund  sites,  they  are  affected  by  the  very 
large  net  that  has  been  cast  by  the  Superftind  program. 

Last  year  we  worked  in  a  bipartisan  manner  with  Members  of 
Congress  to  craft  a  Superfund  legislative  proposal  that  enjoyed  the 
support  of  the  American  bankers,  the  Sierra  Club,  the  chemical 
manufacturers — never  before  has  an  environmental  piece  of  legisla- 
tion had  that  breadth  of  support — and  we  would  like  to  work  in 
this  Congress  to  expeditiously  correct  the  very  problems  you  raise. 

Mr.  McHale.  That  is  my  top  economic  priority.  I  would  encour- 
age you  to  follow  a  parallel  course. 

I  compliment  you  in  terms  of  Superfund  reforms,  but  do  bear  in 
mind  that  in  most  of  our  districts  brown  field  redevelopment  fortu- 
nately is  a  much  more  common  problem  where  we  have  some  rel- 
atively minor  level  of  degradation;  and  with  a  reform  of  the  law, 
we  can  take  that  land,  clean  it  up  and  put  it  to  commercially  viable 
purposes. 

I  thank  you,  Mr.  Chairman. 

The  Chairman.  Thank  you. 

Mr.  Hayes. 

Mr.  Hayes.  I  am  going  to  recommend  a  book  Mr.  Roemer  forgot 
to  mention,  I  am  going  to  recommend  Don  Imus's  book,  God's  Other 
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Son,  because  it  will  put  you  in  the  right  frame  of  mind  for  the 
104th  Congress.  Secondly,  since  Mr.  Imus  does  not  know  any 
multisyllable  words,  it  is  very  easy  reading. 

Regarding  today's  topic  of  science  policy,  preparing  us  for  the  fu- 
ture, I  would  like  to  use  this  occasion  to  ask  Speaker  Gingrich  if 
I  could  please  have  my  telephone  communications  back,  which  ap- 
parently disappeared  from  our  office  on  the  1st  of  January;  cuid 
secondly,  to  tell  the  Speaker  that  there  are  some  Members  of  Con- 
gress who  do  not  consider  the  front  steps  to  the  Capitol  a  perk,  and 
possibly  we  could  allow  those  to  be  retained  at  a  later  time  after 
appropriate  hearings  have  been  held. 

I  am  not  going  to  ask  any  questions  of  Ron  Brown  because  he 
has  been  mad  at  me  since  I  made  a  donation  to  the  Smithsonian. 
You  may  find  it  odd  that  a  Cabinet  member  would  be  mad  that  I 
made  a  donation  to  the  Smithsonian,  and  that  is  simply  because 
what  I  donated  belonged  to  him. 

So  my  only  time-consuming  moments  will  be  asking  a  question 
of  Carol  Browner,  and  first,  making  an  observation  prior  to  that. 

The  gentleman,  I  think,  was  correct  and  Ms.  Browner  was  cor- 
rect in  talking  about  the  legal  system,  but  I  think  it  wasn't  phrased 
correctly.  The  legal  system  is  not  at  any  point  creating  the  prob- 
lem. The  legal  system  is  enforcing  a  law  that  is  the  problem.  The 
legal  system  is  simply  making  determinations  that  we  have  statu- 
tory and  regulatory  schemes  that  are  not  sensible.  For  that  reason, 
I  don't  think  it  is  fair  to  blame  judges  for  inheriting  a  system  which 
encourages  litigation,  which  makes  it  totally  and  completely  remu- 
neratively valuable  to  encourage  litigation  which  runs  up  law  fees 
for  winners  and  losers  in  those  environmental  suits  and  that,  for 
that  reason,  both  clogs  the  system  and  leads  to  incredibly  idiotic  re- 
sults such  as  financial  institutions  that  are  guiltless,  bearing  the 
financial  burden  of  a  foreclosure  in  an  economy  that  could  certainly 
use  a  boost  from  government  and  not  a  continuing  drag  or  anchor. 

The  only  questions  I  have  deal  with  risk  assessment.  Earlier,  you 
said  that  you  agreed  with  some  policies,  and  I  appreciate  the  Clin- 
ton administration  elaborating  on  that,  but  you  added  to  that  there 
are  some  points  with  which  you  disagree.  Not  for  purposes  of  con- 
frontation, but  for  purposes  of  working  with  Mr.  Walker,  which  I 
intend  to  do  in  trjdng  to  craft  a  bill  that  can  be  embraced  by  a 
mainstream  that  both  parties  in  a  nonpartisan  manner,  tell  me  the 
areas  of  disagreement  where  you  can,  so  I  can  see  where  our  policy 
might  clash,  in  order  to  try  to  work  toward  bridges  in  the  middle. 

Ms.  Browner.  Briefly — ^we  could  elaborate  on  these — we  see,  I 
think,  four  primary  areas  of  concern  with  the  language  in  the  Con- 
tract With  America.  The  first  is,  we  are  concerned  that  it  would — 
perhaps  inadvertently,  but  nevertheless — freeze  science  in  time. 
Risk  assessment  is  a  relatively  young  science.  It  needs  to  grow  and 
be  able  to  change,  so  we  are  concerned  about  anything  that  would 
freeze  it  in  time  and  not  allow  us  to  make  the  best  use  of  the 
growth  in  that  particular  area  of  science. 

Secondly,  and  this  goes  in  part  to  the  point  you  just  made,  the 
judicial  review  components  of  the  contract,  we  accept  and  agree 
with  judicial  review  of  ultimate  agency  decisions.  We  do  not,  how- 
ever, think  it  is  appropriate  to  clog  the  courts  with  review  of  very 
complicated  scientific  analysis. 
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The  third  concern  we  have  relates  to  what  we  beheve  would  be 
opportunities  for  inappropriate  delay  in  action.  I  will  give  you  a 
very  specific  example  here.  Under  the  TSCA  law,  under  the  toxic 
substances  law,  EPA  moves  very  expeditiously,  literally  within  a 
90-day  period  to  make  a  decision  about  new  chemicals.  Then  they 
are  out  of  the  new  chemical  program  and  in  the  existing  chemical 
program. 

Given  the  kind  of  review  that  would  be  required,  as  we  under- 
stand the  contract,  we  would  not  be  able  to  make  that  decision  in 
90  days.  First  of  all,  we  don't  think  that  is  good  for  the  people  of 
this  country;  secondly,  any  member  of  the  peer  review  panel  has 
the  right  to  restart  the  entire  system. 

Now,  peer  review  is  something  I  absolutely  support.  I  have 
moved  EPA  to  the  forefront  of  peer  review  in  government.  But  to 
allow  one  member  of  a  panel,  whose  responsibility  it  is  to  look  at 
the  underlying  premises  of  the  analysis,  to  say,  we  don't  agree,  and 
start  the  loop  over  again  is  to  ensure  that  decisions  will  never  be 
made. 

An  example  would  be  a  safer  pesticide  coming  onto  the  market, 
something  we  would  all  like.  When  we  put  together  peer  review 
panels,  we  may  look  to  people  who  have  had  relationships  with 
other  companies.  They  are  the  best  scientists,  so  we  look  to  them 
to  help  us.  It  might  be  in  their  interest  to  start  the  loop  over  to 
benefit  one  of  their  prior,  and  perhaps  future,  clients. 

One  last  thing  about  the  provision  in  the  Contract  With  America. 
We  have  spent  a  lot  of  time  thinking  about  how  to  craft  risk  legis- 
lation and  would  like  to  work  with  the  Congress.  We  are  obviously 
concerned  about  some  of  the  provisions.  I  will  give  you  one  concrete 
example.  We  do  not  think  under  the  risk  assessment  provisions  in 
the  Contract  that  we  could  have  banned  lead  in  gasoline,  and  that 
would  have  been  a  horrible  mistake  for  this  country;  that  would 
have  meant  that  children  would  permanently  suffer  learning  dis- 
abilities. 

Mr.  Hayes.  Mr.  Chairman,  as  you  well  know,  there  are  people 
on  this  side  of  the  aisle  who  have  also  served  throughout  their  pre- 
vious career  in  the  Minority,  sind  we  appreciate  the  way  the  com- 
mittee is  being  handled  and  look  forward  to  working  with  you  legis- 
latively. 

The  Chairman.  Thank  you. 

Time  is  basically  up.  I  am  gratified  by  the  response  of  the  Mem- 
bers. We  haven't  gotten  to  all  the  Members  yet.  If  I  can  beg  the 
indulgence  of  the  panel  to  stick  with  us  through  two  or  three  other 
people  who  are  in  the  room  who  haven't  had  a  chance  to  ask  ques- 
tions, I  would  appreciate  it. 

I  will  go  next  to  Mrs.  Seastrand  of  California. 

Mrs.  Seastrand.  Thank  you,  Mr.  Chair.  And  to  our  witnesses 
today,  I  appreciate  your  input.  As  a  freshman,  I  am  eager  to  learn 
and  also  to  work  with  each  and  every  one  of  you.  I  represent  the 
central  coast  of  California.  We  have  Vandenburg  Air  Force  base 
and  our  newly  created  Space  Port  Authority. 

As  a  recent  member  of  the  California  State  Assembly,  it  was  my 
legislation  to  create  the  California  Space  Port  Authority.  Much 
work  is  needed  to  be  done  to  move  our  commercial  space  port  and 
I  would  like  to  address  my  question  to  Secretary  Brown.  I  am  very 


179 

concerned  because  in  this  area  we  have  lost  much  of  our  business 
to  France,  China,  and  Russia  is  very  interested  in  looking  to  the 
commercialization  of  space. 

And  so  my  question  is  very  generic,  I  guess.  How  do  you  think — 
how  successful  will  commercial  space  ports  be  in  the  21st  Century, 
and  what  needs  to  be  done  to  facilitate  their  success,  and  how  can 
the  Office  of  Space  and  Commerce  help  achieve  this  goal  and  to 
definitely  help  our  entrepreneurs  in  this  new  industry? 

Secretary  Brown.  First,  I  would  respond  by  saying  that  these 
space  ports  have  already  demonstrated  their  success  to  date  by 
leveraging  public  funds  with  private  sector  and  State  investment  to 
effectively  convert  excess  government  property  into  valuable  dual 
use  assets,  or  in  some  cases  to  build  infrastructure  where  none  ex- 
isted before.  And  I  would  expect  that  with  the  development  of  large 
communication  satellite  constellations  at  lower  cost,  smaller  launch 
vehicles  and  United  States  seaports — space  ports  rather — will  con- 
tinue their  contribution  to  improving  the  United  States  space  infra- 
structure into  the  21st  Century. 

As  you  know,  we  have  spent  a  good  deal  of  time  focusing  on  our 
Office  of  Space  and  Commerce.  I  know  it  is  an  area  your  Chairman 
is  very  much  involved  in  and  concerned  about  and  committed  to. 
We  share  that  commitment.  We  look  to  commercialization  of  space 
as  a  very  important  vehicle  for  economic  growth  and  job  creation 
in  the  future  and  we  are  anxious  to  work  with  you  and  other  Mem- 
bers of  the  committee  in  that  effort. 

Mrs.  Seastrand.  That  concludes  your  questions? 

Mrs.  Seastrand.  Yes. 

The  Chairman.  I  thank  the  gentlelady. 

The  gentleman  from  Massachusetts,  Mr,  Olver. 

Mr.  Olver.  Mr.  Chairman,  since  I  have  missed  a  good  portion  of 
this,  I  would  like  to  listen,  if  I  may,  and  would  you  come  back  to 
me  at  the  end? 

The  Chairman.  We  are  getting  down  toward  the  end.  We  are 
pretty  much  at  the  end  at  this  point.  I  have  Mr.  Largent  yet,  who 
has  come  in  the  room,  and  then  the  Chair  intends  to  ask  some 
questions  and  release  the  panel.  They  have  been  very,  very  patient 
with  us. 

Mr.  Olver.  All  right.  Then  I  will  ask  just  a  couple  or  one  thing. 
My  apology  for  having  come  in  late,  having  had  another — having 
been  here  earlier  and  having  had  another  committee  hearing  at  the 
same  time,  which  I  think  will  happen  even  now  with  fewer  commit- 
tees and  subcommittees  occasionally. 

I  wanted  to  ask  the  members  of  the  panel  if  they  could  define — 
give  me  some  instances,  maybe  each,  particularly  of  Mr.  Goldin  for 
space  and  Mrs.  Browner  for  EPA  and  Dr.  Lane  for  the  NSF,  if  they 
might  define  for  me  the  places  where  there  is  any  kind  of  joint  re- 
search or  research  and  development  activity  going  on  on  the  part 
of  the  agencies  with  other  nations,  other  of  our  great  trading  part- 
ners. And,  in  particular,  maybe  in  the — that  is  a  pretty  broad  ques- 
tion, because  it  covers  a  lot  of  different  countries,  but  one  could 
come  down  to  the  Canada,  U.S.,  Mexico  area  and,  in  particular,  I 
guess  I  am  interested  in  that. 

Do  we  have  joint  research  efforts  in  your  areas  that  would  be  of 
mutual  benefit  with  problems  that  have  to  be  solved,  Ms.  Browner, 
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in  the  environmental  area,  covering  that  territory;  and  maybe  in 
the  other  cases  where  there  may  not  be  a  specific  problem  that  has 
to  be  solved,  whether  we  have  basic  research  leading  to  things 
which  are  in  your  jurisdictions  that  are  covered  in  that  area  or  oth- 
ers that  may — I  am  sort  of  interested  in  getting  a  sense  of  what 
our  joint  programs  or  cooperative  programs  look  like. 

Ms.  Browner.  We  have  at  EPA  several  different  efforts  that  I 
believe  fall  within  the  scope  of  your  question. 

First  of  all,  we  have  signed  agreements  with  more  than  25  coun- 
tries around  the  world  to  work  together  on  either  particular  envi- 
ronmental problems  to  find  solutions  to  better  understand  the 
problem  in  terms  of  the  science  of  the  problem,  in  some  instances 
to  help  their  environmental  agency  grow  to  assume  better  respon- 
sibility to  look  for  new  technologies. 

In  the  second  area  that  I  think  is  particularly  important,  is  in 
the  environmental  technology  arena  and  the  work  that  we  are  able 
to  do  to  help  countries  understand  what  a  problem  is  and  then  find 
the  appropriate  American  business  with  the  new  technology  to 
solve  that  problem.  And  we  have  had  some  real  successes  in  our 
work  with  Mexico,  particularly  as  a  result  of  the  NAFTA  environ- 
mental side  agreement,  in  terms  of  looking  at  our  problems  to- 
gether and  crafting  solutions. 

It  is  interesting  that  in,  I  think,  far  too  many  instances  our  own 
environmental  laws  will  not  allow  some  of  the  technologies  that  we 
are  advancing  in  other  countries  to  be  used  here  and  it  is  one  of 
the  things  that  we  think  has  to  change.  It  only  makes  sense  and 
it  is  one  of  the  things  that  we  are  committed  to  changing. 

The  other  area  we  are  excited  about,  the  work  that  we  are  doing 
in  our  basic  research,  is  our  effort  to  reach  out,  more  so  in  the 
United  States  than  around  the  world,  but  to  find  the  best  and  the 
brightest.  And  I  will  give  you  an  example  of  something  that  hap- 
pened recently. 

We  made  available  on  the  Internet  the  possibility  for  graduate 
students,  this  country's  future  scientists,  to  apply  for  grants.  Not 
of  a  large  amount,  of  a  relatively  modest  amount.  We  did  this 
about  10  days  ago.  We  thought  we  might  get  a  couple  hundred  so- 
licitations. We  have  received — just  on  the  Internet;  we  have  not 
mailed  anything  to  anybody — over  a  thousand  applications. 

That  is  the  kind  of  demand  there  is  for  seed  money  for  this  coun- 
try's brightest  people  to  be  doing  basic  research.  That  is  what  this 
was  for,  basic  research. 

Mr.  Gibbons.  I  would  like  to  take  a  shot  at  this  question  also. 
The  area  that  we  probably  have  the  largest  interaction  is  in  the  en- 
vironmental monitoring  field.  This  is  an  area  that  is  crucial  to  U.S. 
industry  because  environmental  laws  around  the  world  are  dif- 
ferent, and  if  we  are  to  be  competitive  in  other  countries  we  have 
to  have  a  basic  understanding  of  the  laws  and  perhaps  seek  some 
solutions  through  the  policy-making  chain  in  the  government. 

By  having  the  lead,  the  United  States,  in  the  EOS  program,  we 
are  able  to  provide  an  exchange  of  data  so  there  is  a  mutual  trust 
country  to  country  that  we  are  not  trying  to  get  economic  benefit 
when  we  go  look  into  these  environmental  situations.  Huge.  And 
we  are  working  with  Canada  and  we  are  working  with  a  lot  of 
countries  in  this  hemisphere. 
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The  Chairman.  Time  of  the  gentleman  has  expired.  If  others  of 
you  have  responses  to  the  rather  general  question  the  gentleman 
posed,  but  a  very  good  question,  again  I  know  he  would  appreciate 
to  receive  them  in  writing.  The  committee  would  also  appreciate 
your  responding  in  writing  to  the  question  posed. 

[The  information  follows:] 
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Material  requested  for  the  record  on  page  137,  line  3181  by  Cong.  Olver  during 
the  January  6,  1995,  hearing  at  which  Administrator  Goldin  testified. 

ONGOING  COOPERATIVE  AND  REIMBURSABLE  INTERNATIONAL 

ACTIVITIES 

CANADA 

Cooperative  Projects 

BOREAS:    NASA  and  Canadian  counterparts  are  cooperating  on  a  study  of  the 
interaction  between  the  boreal  forest  and  the  atmosphere  --  specifically  the 
exchange  of  energy,  heat,  water,  carbon  dioxide  and  other  trace  gases. 
Observations  from  the  Shuttle,  as  part  of  NASA's  Space  Radar  Laboratory  (SRL) 
missions  allowed  scientists  to  compare  spaceborne  data  with  readings  from 
equipment  on  the  ground  and  aircraft. 

CANOPUS:  The  Canadian  Space  Agency  will  make  ground-based  observations 
complementary  to  the  International  Solar-Terrestrial  Physics  program. 

Commercial  Float  Zone  Furnace:   NASA  and  the  Canadian  Space  Agency  (CSA) 
are  cooperating  on  the  flight  on  the  Shuttle  of  the  Canadian  float  zone  furnace. 
The  facility  would  further  research  associated  with  space-based  crystal-growth 
experiments. 

EARTH  OBSERVING  SYSTEM/MISSION  TO  PLANET  EARTH:  See  BOREAS, 
RADARSAT,  and  MOPITT  descriptions. 

FUSE:   NASA  and  the  Canadian  Space  Agency  are  cooperating  on  the  U.S. 
Lyman  Far  Ultraviolet  Spectroscopic  Explorer  (FUSE)  mission.   CSA  is  providing 
hardware  to  the  mission,  which  will  provide  for  the  first  measurements  of  faint  far 
ultraviolet  sources  both  throughout  our  galaxy  and  at  very  large  extragalactic 
distances. 

IML-2:  The  Canadian  Space  Agency  has  participated  in  microgravity  studies  on 
board  the  Shuttle,  such  as  the  IML-2  mission. 

MOPITT:  This  Canadian  investigation  on  Space  Station  will  measure  tropospheric 
pollution  -  specifically  the  global  distribution  of  carbon  monoxide  and  methane  in 
the  troposphere. 

OEDIPUS-C:   NASA  will  launch  a  Canadian  sounding  rocket  investigation  of 
ionospheric  plasma. 

Power  Sources  Agreement:  Canada  is  lending  NASA  four  solid  polymer  fuel  cell 
stacks  in  return  for  participation  in  the  U.S.  Renewable  Energy  System  Testbed 
program,  which  is  being  run  out  of  the  Lewis  Research  Center. 

RADARSAT:  NASA,  the  National  Oceanic  and  Atmospheric  Administration 
(NOAA),  and  the  Canadian  Space  .Agency  are  cooperating  on  the  September  1995 
launch  of  a  Canadian  remote  sensing  mission,  Radarsat.   This  mission  will  provide 
earth  observations  for  use  in  the  study  of  the  Earth's  land,  ocean  and  ice  cover; 
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monitoring  of  natural  resources  and  environment;  and  natural  disaster  prediction. 

Space  Station:  Canada  is  providing  the  Space  Station  Remote  Manipulator  System 
and  operating  the  Mobile  Servicing  System  as  part  of  its  contribution  to  the 
international  Space  Station.  These  robotic  systems  contribute  to  the  assembly, 
replacement,  and  repair  of  on-orbit  infrastructure.   NASA  is  currently  planning 
additional  joint  cooperation  in  the  fields  of  life  and  microgravity  sciences. 

Reimbursable  Projects 

Balloon  Anisotropy  Experiment:   NASA  is  launching  a  Canadian  balloon 
investigation  that  will  measure  cosmic  background  radiation. 

Canadair  Agreement:  NASA  is  providing  testing  of  a  new  aircraft  wing  for  Canadair 
in  the  Icing  Research  Tunnel  at  the  Lewis  Research  Center. 

KC-135  Flights:  Canada  is  flying  microgravity  experiments  on  board  the  NASA 
KC-135  aircraft  based  at  the  Johnson  Space  Center. 

Other 

Balloon  Launches:  NASA  Is  launching  balloons  from  Canada  in  a  study  of  cosmic 
ray  particles  entering  the  Earth+s  atmosphere. 

MEXICO 

Cooperative  Projects 

HIGH-ALTITUDE  RESEARCH  AIRCRAFT:   NASA  flew  a  high-altitude  research 
aircraft  over  Mexico  in  late  1 994.   Studies  of  the  resulting  data  will  improve 
understanding  of  the  state-of-the-art  remote  sensing  methods  for  geologic 
mapping,  and  the  formation  and  evolution  of  geologic  terrains  in  the 
Guerrero-Morelos  Geological  Basin  and  the  Mexican  volcanic  belt. 

SPACE  RADAR  LABORATORY  (SRL):   Mexican  scientists  collaborated  with 
NASA  on  two  Shuttle  Space  Radar  Laboratory  missions  in  1994.  The  Shuttle 
carried  two  types  of  radars  designed  to  study  vegetation  coverage,  snow  packs, 
wetland  areas,  geologic  features  such  as  rock  types  and  their  distribution,  volcanic 
processes,  ocean  wave  heights  and  wind  speeds.   Mexican  researchers  were 
involved  in  making  complementary  observations  from  the  ground  during  the 
mission  and  in  studying  mission  results  with  their  NASA  colleagues. 

NASA  and  Mexican  scientists  from  Mexico  City's  primary  university,  UNAM,  are 
collaborating  in  an  effort  to  map  and  assess  volcanic  hazards  in  the  Mexican 
volcanic  belt,  especially  active  volcanoes  and  associated  landslides  -  using 
remote  sensing  and  digital  terrain  data. 

NASA  has  selected  Mexican  investigators  as  part  of  the  SeaWiFS  science  team 
for  the  validation  of  ocean  color  data  which  indicates  ocean  productivity. 

DOSE:  The  Dynamics  of  the  Solid  Earth  (DOSE)  program  is  a  NASA-led  global 
study  of  crustal  motion  and  plate  tectonics  involving  over  45  countries  worldwide. 
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This  program  will  apply  space  geodetic  technologies  to  the  understanding  of 
crustal  dynamics,  including  research  on  earthquakes  and  other  natural  hazards. 
NASA  has  cooperative  programs  with  the  following  Latin  American  and  Caribbean 
countries  to  conduct  long-term  measurements  of  crustal  motion  as  part  of  the 
DOSE  program:   Mexico,  Costa  Rica,  Ecuador,  Peru,  Chile,  Bolivia,  Venezuela, 
Trinidad  and  Tobago,  Dominican  Republic,  Panama,  and  Colombia. 
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page  1 37 
INFORMATION  PROVIDED  FOR  THE  RECORD 
INTERNATIONAL  RESEARCH  ACTIVITIES  OF  THE  NATIONAL  SCIENCE  FOUNDATION 


The  National  Science  Foundation  has  a  substantial  amount  of  international  research  activities, 
including  joint  efforts  with  both  Mexico  and  Canada.  NSF-supported  collaborative  research  with 
the  two  countries  is  diverse.  Research  areas  of  collaboration  include  the  study  of  earthquakes 
and  global  change,  astronomy,  ecology,  and  materials  science,  to  name  a  few. 

NSF  has  had  a  long-standing  collaborative  research  program  with  Mexico,  involving  their 
National  Research  Council  for  Science  and  Technology.  (CONACYT)  as  a  counterpart  agency 
under  the  current  bilateral  Science  and  Technology  (S&T)  agreement.  Although  no  such  formal 
agreement  exists  with  Canada,  NSF  supports  many  activities  that  involve  Canadian  scientists 
and  engineers  in  collaborative  research,  and  maintains  close  ties  with  the  Canadian  Natural 
Sciences  and  Engineering  Research  Council  (NSERC)  and  the  Canadian  National  Research 
Council. 

Last  February,  in  a  trilateral  meeting  of  heads  of  science  agencies,  the  Directors  of  CONACYT, 
NSERC,  and  NSF  agreed  to  review  periodically  opportunities  for  collaborative  work,  particularly 
in  a  trilateral  context.  A  direct  outcome  of  this  meeting  was  the  creation  of  the  North  American 
Research  Fellows  Program,  designed  to  support  U.S.  researchers  interested  in  conducting 
research  in  Canada  or  Mexico.  Canada  and  Mexico  each  have  parallel  programs  as  well.   In 
addition,  the  review  led  to  the  support  of  a  trilateral  summer  institute  that  took  place  in  Canada 
last  summer  on  the  issue  of  industrial  competitiveness,  with  scholars,  graduate  students  and 
young  researchers  from  the  three  countries.  Other  programs  include:  a  new  U.S. -Mexico 
program  for  collaborative  research  in  computer  science;  and  an  initiative  in  materials  science 
designed  to  link,  through  the  Internet,  research  institutions  and  materials  science  centers  in  the 
three  countries. 

In  November  1994,  a  Joint  Statement  of  Cooperation  among  NSF,  CONACYT,  and  Industry 
Canada  affirmed  the  intention  to  continue  collaborations  in  National  Science  &  Technology 
Week  activities  that  include  support  of  national  and  local  public  events  engaging  families, 
schools,  universities,  community  organizations,  scientific  societies,  and  business  and  industry 
programs  in  partnerships  to  foster  public  awareness  of  science  and  technology  on  daily  life. 
These  partnerships  aim  particularly  to  attract  underrepresented  minorities  and  women  to  studies 
and  careers  in  science  and  engineering.  Through  cooperative  development  of  formal  and 
informal  educational  opportunities-materials,  electronic  communications,  model  teaching 
program  exchanges,  this  North  American  Alliance  for  Public  Understanding  of  Science  and 
Technology  means  to  increase  public  science  literacy,  citizen  participation  in  issues  affecting 
society, and  the  capability  of  the  work  force  of  the  21st  century 

Several  additional  international  collaborative  efforts  are  of  particular  note.  One  is  the  Gemini  8- 
Meter  Telescopes  Project,  an  international  partnership  which  will  construct  two  8-meter 
telescopes,  one  in  the  northern  hemisphere,  to  be  located  in  Hawaii,  and  one  in  the  southern 
hemisphere,  to  be  located  in  Chile.  The  Project  is  an  international  collaboration  with  the  United 
Kingdom,  Canada,  Chile,  Argentina  and  Brazil.  The  total  budget  for  the  Project  is  $176.00 
million,  with  the  US  providing  50%  of  the  funding  and  the  five  other  countries  providing  the 
remainder. 

Another  international  collaborative  effort  is  the  Ocean  Drilling  Program,  a  multinational  program 
to  improve  fundamental  understanding  of  the  physical,  chemical  and  biological  processes  that 
determine  the  geological  history,  structure  and  evolution  of  the  oceanic  portion  of  the  earth's 
crust.  Funding  for  the  program,  which  includes  drilling  operations,  shore  laboratories,  core 
repositories  and  associated  data  banks,  is  shared  by  6  international  partners,  comprising  18 
countries.  The  six  international  partners,  in  addition  to  the  U.S.,  are  Canada,  Germany,  France, 
Japan,  the  U.K.,  and  the  European  Science  Foundation  (which  includes  a  number  of  countries). 


186 


INTERNA  IIONAL  RESEARCH 

Question  from  Congrcssiiuin  Olver 

FoUow-up  to  Januaiy  6,  1 993  heanng  before  the  House  Science  Connnittee 


Define  EPA's  joint  research  and  development  activities  with  other  nations 

As  Administrator  Browner  stated  at  the  January  6,  1995  hearing  before  the  House 
Science  Committee,  EPA  has  signed  agreements  with  over  25  countries  to  work  together  on 
particular  environmental  problems,  or,  in  some  instances,  to  help  their  environmental 
agencies  better  assume  responsibility  for  the  environment.  Examples  include. 

Mexico:  Regarding  Mexico,  we  are  conducting  research  on  pollutants  affecting  the 
US-Mexico  border  region  to  gain  a  better  understanding  of  the  health  effects  of  these 
pollutants  and  the  sources  of  these  pollutants. 

Israel:  EPA  is  involved  in  the  Bmational  Science  Foundation  (BSF),  a  bilateral 
science  and  technology  program  between  the  US  and  Israel.  The  BSF  was 
established  in  1 972  and  provides  money  for  projects  of  benefit  to  both  countries.  The 
funding  for  these  projects  does  not  come  from  EPA's  budget,  but  from  a  separate 
fund  specifically  set  up  by  the  governments  for  joint  research.  This  Joint  Fund  is 
used  to  support  broad  scientific  and  technology  cooperation  between  the  US.  and 
Israel    The  fund  was  created  to  promote  international  cooperation  in  science  and 
technology,  to  foster  friendship  and  understanding  between  the  countries,  and  to 
utilize  progress  in  science  and  technology  for  mutual  benefit. 

Central  and  Eastern  Europe:  EPA  is  also  involved  in  similar  science  and 
technology  joint  funds  with  most  of  the  countries  of  Central  and  Eastern  Europe, 
specifically  Poland,  Hungary,  the  Czech  Republic,  Slovakia,  Croatia  and  Slovenia. 

These  programs  provide  money  for  joint  research  projects  of  benefit  to  txjth 
countries.  The  funding  comes  from  a  iseparate  fund  specifically  set  up  by  the  U  S 
and  these  countries  for  joint  research,  not  from  EPA  funds.  These  Joint  Funds  are 
used  to  support  broad  scientrfic  and  technology  cooperation  between  (he  US.  and 
the  countries  of  Central  and  Eastern  Europe.  The  funds  were  created  to  promote 
international  cooperation  in  science  and  technology,  to  foster  friendship  and 
understanding  between  the  countries,  and  to  utilize  progress  in  science  and 
technology  for  mutual  benefit.  We  have  scientists  conducting  joint  research  vinth 
scientists  in  these  countries  on  issues  ranging  from  contaminated  food  to  reducing 
heavy  metals  in  wastewater,  to  nsk  assessment. 

Russia:  EPA  has  had  a  longstanding  research  relationship  with  the  former  Soviet 
Union  under  the  US-Russia  Joint  Committee  on  Cooperation  in  the  Field  of 
Environmental  Protection.  Through  this  relationship,  the  US  collaborated  with 
scientists  from  the  former  Soviet  Union  on  such  topics  as  air  pollution,  ground  water 
modeling  and  wetlands.  More  recently,  however,  we  have  been  collaborating  with 
Russia  through  the  auspices  of  the  Gore-Chernomyrdin  Commission. 
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Asia:  Through  the  U.S.  -  Asia  Environmental  Partnership  (AEP),  EPA  has  been 
conducting  joint  activities  with  a  variety  of  countries  in  Asia,  including  Thailand,  where 
we  have  been  conducting  joint  air  monitoring  activities;  and  Malaysia,  where  we 
recently  completed  a  one-weeK  risk  assessment  seminar.  We  also  have  joint 
research  going  on  with  China,  looking  at  the  health  effects  of  air  pollution  from 
burning  coal. 

World  Health  Organization:  EPA  maintains  cooperative  agreements  with  both  the 
International  Programme  on  Chemical  Safety  and  the  Division  of  Environmental 
Health  of  the  World  Health  Organization  in  Geneva,  Switzerland    These  cooperative 
agreements  provide  for  a  wide  range  of  joint  activities,  including:  harmonization  of 
nsk  assessment  methodology,  development  of  an  intergovernmental  mechanism  for 
chemical  risk  assessment  and  management,  development  of  reports  and  documents 
on  the  health  effects  of  chemical  compounds  and  on  scientific  methodology  for 
chemical  evaluation,  and  training  in  a  wide  variety  of  areas  including  exposure 
assessment    EPA  scientists  provide  considerable  support  to  WHO  in  the  form  of 
peer  review  for  WHO  documents.  EPA  also  maintains  a  cooperative  agreement  with 
the  Pan  American  Health  Organization  (PAHO).  a  division  of  WHO.  The  PAHO 
cooperative  agreement  provides  for  joint  activities  similar  to  those  with  the 
International  Programme  on  Chemical  Safety  and  the  Division  of  Environmental 
Health. 


188  \ 

Mr.  Olver.  Mr.  Chairman,  may  I  put  a  little  clarity  to  the  kind 
of  answer  that  might  be  helpful,  at  least  to  me? 

The  Chairman.  Briefly. 

Mr.  Olver.  Yes.  For  instance,  with  Ms.  Browner — 

The  Chairman.  I  don't  want  you  to — I  want  you  to — 

Mr.  Olver.  She  made  very  general  comments  about  cooperation 
and  partnership,  as  many  as  25  countries,  but  I  do  not  know  spe- 
cifically at  all  what  that  is.  And  I  would  like  you  to  give  me  a  few 
examples  of  what  may  be  binational  partnership  cooperation,  mul- 
tinational, of  things  that  you  think  are  really  solving,  really  going 
at  solving  some  problems  where  the  impact  of  American  science 
may  be  the  driving  force  in  this  process  and  it  may  be  that  there 
are  other  places  where  it  is  a  totally  cooperative  sort  of  a  situation. 

That  is  what  I  am  looking  for  from  each  of  the  three  members 
in  particular  that  I  asked  for.  And  I  am  surprised,  in  the  case  of 
Mr.  Goldin,  that  the  Space  Station  did  not  come  up  at  that  point 
that  you  chose  to  talk  about. 

Thank  you,  I  am  sorry. 

The  Chairman.  The  gentleman  from  Oklahoma,  Mr.  Largent. 

Mr.  Largent.  Thank  you,  Mr.  Chairman, 

I  want  to  put  everybody  at  ease  Eind  let  you  know  that  I  want 
to  make  a  brief  statement  and  do  not  have  any  questions.  I  was 
reminded  yesterday  that  one  of  our  Presidents,  William  Henry  Har- 
rison, had  the  longest  inauguration  speech  and  the  shortest  term, 
so  I  want  to  say  I  have  learned  from  that. 

I  want  to  apologize,  too,  for  not  having  the  opportunity  to  hear 
all  the  testimony.  I  came  from  another  committee  hearing.  It  was 
the  Budget  Committee.  And  I  would  just  tell  our  distinguished  pan- 
elists to  brace  yourself;  that  we  fully  intend  to  see  the  government 
do  what  every  other  business  has  had  to  do  for  the  last  three  or 
four  years,  and  that  is  to  right  size  the  Federal  Government  with 
compassion. 

I  want  to  say  just  briefly  that  I  am  a  father  with  four  children, 
and  I  can  tell  you  that  many  times  I  walk  in  the  front  door  of  the 
house  and  I  hear  the  four  children  squabbling.  And  as  we  go  in 
to — my  wife  and  I  try  to  go  in  and  sort  out  what  the  problem  was 
and  where  the  fault  lies,  that  in  unison  my  four  children  say,  it 
wasn't  my  fault,  I  didn't  do  anything.  And,  invariably,  without  fail, 
with  few  exceptions,  all  of  them  were  at  fault  at  some  level. 

And  even  in  my  short  time  at  this  meeting  this  afternoon,  I  have 
heard  it  is  the  judges'  fault,  it  is  the  lawmakers'  fault,  it  is  the 
agencies'  fault.  And  I  would  just  encourage  all  of  us  to  say  let's  get 
beyond  trying  to  blame  whose  fault  it  is  and  start  getting  at  the 
heart  of  the  issue  and  working  on  how  we  resolve  it  and  do  what 
I  campaigned  on,  and  that  is  get  the  Federal  Government  off  the 
backs  of  the  people  and  their  businesses. 

Thank  you,  Mr.  Chairman. 

The  Chairman.  Thank  you,  Mr.  Largent. 

Once  again,  let  me  thank  the  panel  for  your  participation.  We 
have  kept  you  here  a  long  time  as  we  have  asked  these  questions, 
but  I  think  the  questions  have  been  very  good  and  a  large  portion 
of  them  have  been  very  much  in  the  spirit  of  looking  at  the  future 
of  science. 
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Let  me  give  you  a  little  perspective  of  what  I  had  in  mind  as  a 
part  of  thinking  about  this  hearing  and  then  maybe  get  your  com- 
ment. 

It  seems  to  me  that  what  we  have  to  do,  if  we  are  going  to  begin 
the  restructure  government  in  ways  that  make  sense  toward  20 
years  out,  we  have  to  get  past  the  idea  of  thinking  of  all  these 
things  as  government  programs  and  we  have  to  begin  to  think 
about  a  society  restructured  where  science  is  an  integral  part  of  ad- 
dressing that  whole  panoply  of  economic  interests,  but  also  it  goes 
to  the  very  nature  of  our  culture  as  well,  of  being  an  exploring  cul- 
ture. 

And  a  couple  of  examples  of  the  type  of  thing  that  I  would  like 
to  have  us  think  about  as  we  move  into  our  new  role  in  working 
with  each  other,  in  the  case  of  EPA,  Ms.  Browner,  I  agreed  with 
much  of  what  you  said  in  your  statement,  about  the  need  for 
science  to  deal  with  those  broad  issues  out  there  to  protect  public 
health  and  safety.  It  seems  to  me,  though,  we  have  a  choice  to 
make  between  whether  or  not  we  do  that  through  regulation  or 
whether  we  do  it  through  the  development  of  different  kinds  of 
ways  of  handling  the  needs  of  society. 

In  the  area  of  energy,  would  we  be  better  off  putting  the  science 
dollars  toward  developing  an  absolutely  clean  energy  that  does  not 
require  any  regulation?  Or  would  we  be  better  off  putting  the 
money  toward  the  sciences  necessary  to  create  a  broader  regulatory 
scheme? 

It  seems  to  me  if  we  are  looking  toward  the  year  2015,  what  we 
want  is  a  clean  environment.  There  may  be  strategies  for  getting 
there  that  are  entirely  different  than  a  massive  regulatory  ap- 
proach, and  investments  in  science  to  get  us  toward  that  kind  of 
thing  would  be  better. 

In  the  case  of  NOAA,  under  your  jurisdiction.  Secretary  Brown, 
my  guess  is  that  one  of  the  great  needs  of  the  future,  and  one  of 
the  things  we  will  have  an  opportunity  to  do,  is  do  better  weather 
forecasting.  And  by  the  year  2015,  we  are  going  to  have  the  oppor- 
tunity to  do  some  significantly  better  things  in  weather  forecasting, 
in  part  based  upon  better  space-based  assets.  And  the  whole 
microminiaturization  revolution  gives  us  the  opportunity  to  think 
in  those  terms. 

Now,  it  also  seems  to  me,  then,  at  the  Department  of  Commerce, 
at  the  area  of  space  and  commerce,  that  one  of  the  things  we 
should  look  at  is  the  fact  that  whole  constellations  of  satellites  are 
now  going  to  go  in  place  for  communications  purposes.  But  what 
if  some  small  device  could  be  put  aboard  those  satellites  that  would 
allow  every  piece  of  the  globe  to  be  looked  at  all  the  time,  with  in- 
struments aboard  those  satellites,  and  would  allow  us,  therefore,  to 
deal  with  wind  sheer  at  a  localized  level  immediately?  And  what 
does  it  take  in  terms  of  government  policy  to  get  those  instruments 
put  on  a  commercial  project?  Is  there  a  tax  incentive  that  says  to 
them  that  if  you  are  putting  a  constellation  of  satellites  in  place 
that  you  should  put  one  of  those  devices  aboard  that  constellation 
so  that  we  have  that  ability,  so  that  NOAA  has  the  ability  to  pur- 
chase that  kind  of  very  good  information? 

To  Dr.  Lane,  it  seems  to  me  what  we  want  to  think  about  is,  yes, 
applied  and  basic  research  are  both  very  important  parts  of  our 
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overall  goal  as  a  Nation.  I  tend  to  agree  with  Mr.  Ehlers'  character- 
ization of  it,  but  it  seems  to  me  that  what  we  have  to  think  about 
is  where  it  is  that  government's  best  investment  is  made.  And  if 
government  peels  too  much  away  doing  the  applied  kinds  of  re- 
search or  the  directed  basic  research,  then  what  we  lose  is  the  abil- 
ity to  develop  the  knowledge  that  may  be  the  basis  for  something 
we  cannot  even  think  about  in  the  year  2015  at  the  present  time. 
I  am  concerned  about  that. 

Mr.  Goldin,  at  NASA,  I  am  concerned  about  space  access  and 
how  we  get  there.  And  the  questions  that  the  gentlelady  from 
Texas  asked  a  while  ago  are  exactly  the  right  questions.  How  do 
we  afford  to  do  that?  Maybe  we  cannot  afford  to  do  it  all  in  NASA. 
Maybe  it  can  only  be  afforded  to  be  done  because  we  create  the  pri- 
vate sector  incentives  that  allow  that  kind  of  rocket  to  be  built. 
Maybe  all  the  things  NASA  has  to  go  through  create  too  much  bag- 
gage for  a  launch  vehicle,  and  maybe  we  need  to  have  a  launch  ve- 
hicle that  takes  far  more  risks  than  NASA  could  ever  do  under  the 
aegis  of  Congress. 

You  know,  Mr.  Gibbons'  coordinating  all  that  becomes  a  real 
challenge.  But  I  think  what  I  would  like  to  see  is  this  committee 
working  with  all  of  you  so  that  all  of  those  kinds  of  things  come 
together  in  a  strategy  that  involves  not  just  the  programs  this  com- 
mittee authorizes.  That  is  a  small  part  of  all  of  this.  But  so  that 
we  can  work  with  places  like  Ways  and  Means  and  decide  where 
the  tax  incentives  have  to  be  for  all  of  this;  so  that  we  can  work 
with  the  Committee  of  Commerce  and  decide  where  some  of  the 
things  that  we  are  doing  now  can  be  modified  to  better  inspire 
somebody  to  do  the  science. 

One  of  the  most  exciting  things  I  heard  here,  Ms.  Browner,  is 
when  you  suggested  that  all  these  young  people  are  out  there  just 
waiting  to  participate  and  saying  all  you  have  to  do  is  put  it  on  the 
Internet.  We  should  put  a  lot  more  stuff  on  the  Internet  to  get  their 
participation,  and  I  am  hopeful  this  committee  will  encourage  that. 

I  would  appreciate  any  comments  about  what  I  just  talked  about. 

Secretary  Brown.  Mr.  Chairman,  just  a  brief  comment.  The  kind 
of  thinking  that  you  are  suggesting  is  the  kind  of  thinking  we  are 
doing,  and,  more  importantly,  the  kind  of  action  we  are  taking.  The 
clean  car  initiative  is  one  example  of  that,  to  look  at  a  different  ap- 
proach. How  do  we  get  a  vehicle  that  does  not  pollute  and,  there- 
fore, the  regulatory  process  would  be  one  we  would  not  have  to  un- 
dertake should  we  reach  that  goal.  How  do  we  incentivize  the  pri- 
vate sector? 

So  I  think  in  many  respects,  Mr.  Chairman,  we  are  on  the  same 
wavelength  and  that  is  why  we  look  very  much  forward  to  working 
with  you  as  Chairman  and  with  the  rest  of  the  Members  of  your 
committee  to  reach  those  goals  for  2015  and  beyond. 

The  Chairman.  Just  for  a  little  bit  of  dialogue  here.  The  thing 
that  concerns  me  a  little  bit  about  the  clean  car  approach,  though, 
is  that  it  seems  to  me  you  also  have  to  start  with  the  idea  that 
maybe  there  is  a  clean  fuel  before  that.  Because  if  what  you  do  is 
take  the  clean  car  approach,  and  they  assume  the  infrastructure  in 
place  is  the  infi-astructure  we  are  going  to  have  20  years  out,  that 
does  not  make  much  sense.  However,  you  if  you  assume  there  will 
be  an  entirely  different  infrastructure,  for  instance,  supporting  a 
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hydrogen  based  fuel,  it  becomes  a  much  different  kind  of  clean  car 
that  you  develop. 

One  of  the  concerns  that  I  am — and  we  are  going  to  talk  a  lot 
about,  ATP  and  so  on — but  one  of  the  concerns  I  have  about  some 
of  those  kinds  of  programs  is  they  tend  to  fund  people  v^^ho  are 
somewhat  status  quo  oriented,  who  are  protecting  their  own  bas- 
tions. And  clean  car  initiatives  and  so  on,  being  done  with  the  auto- 
motive industry,  the  automotive  industry  has  huge  investments  in 
what  they  are  now  doing.  So  every  time  you  have  them  get  in- 
volved in  these  things,  they  do  tend  to  like  to  protect  at  least  some 
of  the  status  quo. 

Secretary  Brown.  But  that  is  exactly  why  they  have  to  be 
incentivized  to  do  something  different,  because  unless  there  is  a 
government-private  sector  partnership,  they  will  not  do  anything 
different.  Unless  we  do  things  policy  wise,  Mr.  Chairman,  to  push 
them  and  cajole  them  and  encourage  them  to  do  things  differently, 
we  will  not  make  the  kind  of  progress  we  can  make  by — 

The  Chairman.  The  question  becomes  always  what  those  incen- 
tives are.  For  example,  my  guess  is  you  will  get  far  more  in  the 
way  of  space  assets  flown,  to  go  to  another  system,  some  more  com- 
mercial space,  if  you  told  people  that  you  can  have  tax  free  profits 
with  any  product  made  in  outer  space  for  10  years. 

There  is  no  program  I  can  create  here  at  this  level  or  no  amount 
of  money  I  can  force  into  the  system  that  is  at  all  rational,  that 
will  do  more  to  inspire  somebody  to  begin  thinking  about  those 
things  than  to  tell  them  that  if  you  figure  out  some  way  to  get 
there  and  do  it  profitably,  we  will  allow  you  tax  free  profits  for  10 
years. 

Secretary  Brown.  Well,  I  want  to  work  with  you,  Mr.  Chairman, 
and  work  on  you  on  the  ATP  program.  I  think  Congresswoman 
Morella  and  others  will  join  me  in  that  effort.  I  don't  agree  fully 
with  your  assessment  of  the  program  and  I  would  like  to  prove  my 
point. 

The  Chairman.  Well,  that  is  the  dialogue  we  are  going  to  have. 
Ms.  Browner. 

Ms.  Browner.  Mr.  Chairman,  I  would  like  to  agree  with  what 
I  think  I  heard  you  say,  which  is  quite  simply,  aren't  we  better  off 
preventing  pollution  in  the  first  instance  rather  than  to  seek  to 
minimize  it,  cleaning  up,  putting  in  place  an  end  of  the  pipe  com- 
mand and  control  regulatory  system. 

Since  coming  to  my  job  at  EPA,  I  have  called  for  a  new  genera- 
tion of  environmental  protection,  one  that  goes  beyond  pollutant  by 
pollutant,  one  size  fits  all,  regulatory  system.  There  is  a  lot  of  good 
that  has  come  from  that  system,  but  it  is  not  adequate  to  meet  the 
challenges  of  the  future.  It  is  not  adequate  to  find  the  answers  that 
none  of  us  can  today  predict  may  be  available  in  5  or  10  years.  So 
anything  we  can  do  to  create  incentives,  and  it  was  interesting  to 
hear  you  talk  about  tax  incentives  that  will  allow  businesses  to 
make  the  kind  of  pollution  prevention  investments  that  many  of 
them  want  to  do  today,  is  extremely  exciting  to  us. 

You  know,  if  you  had  asked  me  what  I  thought  would  be  the  role 
of  the  Environmental  Protection  Agency  more  broadly  in  the  year 
2015,  I  would  tell  you  it  would  be  to  work  in  partnership  with  the 
industries,  with  the  people  of  this  country  to  make  sure  that  we 
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have  found  the  very  best,  the  most  cost-effective  common  sense  so- 
lutions, and  that  we  have  moved  beyond  the  mere  regulatory  tool 
as  the  best  way  of  achieving  those  outcomes.  So  we  are  very  excited 
about  your — 

The  Chairman.  That  is  the  reason  why  I  hope  when  you  commu- 
nicate with  the  Committee  on  Science,  whether  you  are  coming  up 
here  to  testify  or  you  are  communicating  to  us  through  your — 
through  letters  or  however  we  are  talking,  that  you  will  think 
about  science  in  a  broad  context.  And  if  there  is  something  that  is 
not  necessarily  our  jurisdiction  but  needs  to  be  done,  please  com- 
municate that  to  me  as  the  Chairman  of  Science.  Because  one  of 
the  things  that  we  are  trying  to  do  to  restructure  the  House  is,  if 
it  is  a  tax  incentive,  I  am  going  to  sit  down  and  talk  to  Bill  Archer. 
And  we  are  going  see  whether  there  is  a  way  Ways  and  Means  and 
Science  can  work  together  to  do  these  things  together.  We  are 
going  to  try  to  get  ourselves  outside  the  bounds  of  the  four  walls 
that  surround  these  committees;  that  the  only  thing  that  ever  goes 
on  in  science  goes  on  in  a  committee  called  Science.  I  just  don't 
think  that  works  in  the  modern  context. 

Mr.  Goldin. 

Mr.  Goldin.  Mr.  Chairman,  I  would  like  to  say  in  that  same 
spirit,  if  we  look  to  the  year  2015,  I  would  like  to  see  the  contrac- 
tors not  look  upon  NASA  as  the  customer  where  they  will  do  work 
and  then  earn  a  profit.  I  would  like  the  contractors  to  look  upon 
NASA  as  a  place  they  can  come  to  work  cooperatively  to  get  tech- 
nology and  get  leading  edge.  And  the  only  way  that  can  happen  is 
the  way  you  are  suggesting,  and  that  is  really  work  the  policy  is- 
sues. 

There  are  a  number  of  things  that  will  help  us  minimize  the 
amount  of  government  money  expended  but  maximize  the  impact 
on  the  overall  American  society.  And  I  think  that  is  a  very  fruitful 
field  to  plow. 

The  Chairman.  Dr.  Lane. 

Mr.  Lane.  Mr.  Chairman,  what  motivates  scientists  really  is  cu- 
riosity, it  is  mystery,  but  it  is  also  the  chance  of  discovery.  Sci- 
entists need  to  be  free  to  explore  and  to  make  those  discoveries,  so 
we  have  to  keep  them  out  of  boxes,  and  certainly  you  have  my  com- 
mitment to  do  that. 

But  many  scientists  are  also  motivated  by  the  thought  that  what 
they  do  might  ultimately  be  valuable  to  people,  to  the  public  at 
large.  Many  scientists  like  to  know  that  the  chemistry  they  are 
doing,  the  atmospheric  science,  the  oceanography  might  help  us  un- 
derstand the  global  environment.  Or  many  computer  scientists  are 
excited  about  the  idea  that  the  information  superhighway  may  ar- 
rive faster  and  better  with  their  efforts.  So  we  want  to  make  sure 
we  do  not  have  barriers  there  that  prevent  the  most  outstanding 
scientists  from  being  motivated  in  those  ways. 

In  any  case,  we  are  going  to  focus  on  the  best  people,  on  the  best 
ideas,  and  on  our  nurturing  those  scientists  for  the  future,  and  we 
look  forward  to  working  with  the  committee. 

The  Chairman.  Thank  you,  Dr.  Lane. 

And,  Dr.  Gibbons,  I  let  you  sum  up  at  the  beginning,  and  I  will 
let  you  kind  of  sum  up  and  finish  up  here  at  the  end,  if  you  would, 
please. 
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Mr.  Gibbons.  Mr.  Chairman,  there  is  an  old  Chinese  statement 
that  says  the  more  you  say  the  less  people  will  remember,  and  I 
think  we  have  had  a  very  rich  dialogue  today.  It  is  an  excellent 
start.  I  applaud  the  idea  of  a  periodic  regathering  in  working  with 
this  committee. 

We  are  here  in  the  administration  as  agents  of  change  and  we — 
I  sense  personally  a  strong  reinforcement  of  that  notion  this  morn- 
ing and  I  think  together  we  can  make  a  lot  of  ground  in  the  coming 
year.  Thank  you  very  much. 

The  Chairman.  Thank  you,  Dr.  Gibbons. 

Again,  thank  you  to  all  the  members  of  the  panel.  You  have  been 
most  patient  with  us  today,  I  appreciate  that,  and  we  look  forward 
to  working  with  you  in  the  future. 

The  hearing  is  adjourned. 

[Whereupon,  at  12:55  p.m.,  the  committee  was  adjourned.] 
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Responses  to  written  questions  submitted  by  Cong.  Walker  resulting  fronn  the 
January  6,  1995,  hearing  at  which  Administrator  Goldin  testified. 

QUESTION  1: 

Radioisotope  Thermoelectric  Generators  (RTGs)  use  plutonium  to  produce  energy 
for  missions  that  are  traveling  to  the  outer  planets.   Solar  power  becomes 
increasingly  less  effective  the  further  one  moves  away  from  the  Sun. 

What  will  NASA's  long-term  requirements  be  both  for  the  short-term  and  the 
long-term? 

ANSWER  1: 

Requirements  for  Radioisotope  Thermoelectric  Generators  (RTGs)  for  the  Cassini 
program  (3  RTGs  and  157  Radioisotope  Heating  Units  or  RHUs)  are  addressed  in 
the  Fiscal  Year  1996  budget  request,  consistent  with  the  July  1991  DOE/NASA 
Memorandum  of  Understanding  [MOU]  between  DOE  and  NASA  Concerning 
Radioisotope  Power  Systems  for  Space  Missions.    Supplement  No.  1  to  that  MOU 
delineates  the  specific  responsibilities  of  the  Department  of  Energy  (DOE)  and 
NASA  relative  to  the  provision  of  the  RTGs  and  RHUs  for  the  Cassini  spacecraft. 

NASA's  space  science  mission  model,  and  the  corresponding  future  requirements 
for  space  nuclear  power,  are  under  review  given  NASA's  plans  to  employ  smaller 
spacecraft,  where  possible,  to  accomplish  future  space  science  missions.  These 
plans  apply  both  to  outer  planet  missions  and  solar  probe  missions  -  missions 
that  tend  to  require  RTGs,  or  other  means  of  generating  power. 

Preliminary  results  indicate  a  continued  requirement  to  maintain  the  infrastructure 
to  support  the  use  of  space  nuclear  power.   Additionally,  it  is  anticipated  that 
advanced  development  in  space  nuclear  power  will  be  required  to  support  the 
move  to  smaller  spacecraft.    NASA  and  DOE  are  now  in  the  process  of  identifying 
the  proposed  funding  arrangements  to  support  these  future  activities,  and  we 
anticipate  that  these  discussions  will  be  concluded  in  time  to  be  reflected  in  the 
President's  fiscal  year  1 997  budget  request. 

QUESTION  2: 

What  is  the  Administration's  position  on  RTGs? 

ANSWER  2: 

In  general,  NASA  uses  RTGs  where  they  are  the  only  feasible  means  of  providing 
electrical  power  to  a  spacecraft,  as  with  deep  space  missions  where  solar  intensity 
is  so  low  that  with  current  solar/electric  conversion  technology,  a  spacecraft  would 
require  extremely  large,  heavy,  complex  solar  panels.  This  alone  makes  the  use 
of  solar  panels  for  such  missions  impractical.   RTGs  remain  unmatched  by  any 
other  power  source  for  missions  to  the  outer  solar  system  or  in  regions  of  intense 
radiation,  such  as  in  close  proximity  to  our  Sun. 

The  Administration's  position  on  RTGs  and  safety  is  that:  where  they  make  sense, 
based  on  the  scientific  and  technical  requirements  of  the  particular  mission, 
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radioisotope  power  sources  (RTGs  and/or  RHUs)  will  be  used.   In  all  cases,  RTGs 
will  be  designed  to  ensure  that  our  missions  are  conducted  consistent  with 
interagency  approval  and  with  maximum  attention  to  safety  considerations. 
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EXECUTIVE  OFFICE  OF  THE  PRESIDENT 
OFFICE  OF  SCIENCE  AND  TECHNOLOGY  POLICY 

WASHINGTON.  D  C    20500 


February  6,  1995 


The  Honorable  Robert  S.  Walker 

Chairman 

Committee  on  Science 

U.S.  House  of  Representatives 

Washington,  D.C.  20S1S 

Dear  Congressman  Walker: 

In  response  to  your  letter  of  January  17,  1995,  1  am  submitting  a  reply 
to  your  follow-up  question  to  the  hearing  of  January  6  for  inclusion  in  the 
printed  record. 


Sincerely, 

Gibboifc-^ 
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ADDITIONAL  QUESTION  TO  HEARING  OF  JANUARY  6,  1995 


1.    Is  the  science  of  ozone  depletion  and  climate  change  good  enough  to  merit  continued  US 
investments  in  the  research  and  U.S.  participation  in  international  treaties? 

Unequivocally  yes.   Ozone  depledon  and  climate  change  are  serious  environmental  issues  of 
vital  importance  to  the  American  public.     These  issues  are  no  longer  the  sole  concern  of  the 
academic  community  and  environmentalists:  governments  of  all  persuasions  and  industry 
around  the  world  have  also  recognized  their  importance. 

While  there  is  no  doubt  that  human  activities  have  significantly  reduced  stratospheric  ozone 
and  increased  the  global  concentrations  of  key  greenhouse  gases,  the  observed  climate  change 
of  the  last  100  years  cannot  yet  be  unequivocally  attributed  to  human  emissions  of  greenhou^i 
gases. 

Informed  national  and  international  policy  formulation  requires  an  improved  understanding  of 
the  natural  Earth  system  and  how  human  activities  are  influencing  it.    The  U.S.  Global 
Change  Research  Program  (USGCRP)  is  scientifically  and  technically  credible  and  provides 
national  and  international  decision-makers  in  governments  and  the  private  sector  with  expert, 
unbiased,  peer-reviewed    information  for  policy  formulation.    Consequently,  it  essential  that 
the  USGCRP  continues  to  be  funded.    Representatives  of  industry,  academia,  government 
laboratories.  Congress,  State  and  local  government  are  involved  in  setting  the  priorities  of  the 
USGCRP,  which  is  a  comprehensive  program  of  process  studies,  theoretical  studies,  field 
measurements  (ground-based,  aircraft,  balloon  and  satellite),  and  assessments    The  USGCRP 
contributes  to  international  programs  such  as  the  World  Climate  Research  Program  and  the 
International  Geosphere  Biosphere  Program,  thus  leveraging  the  research  dollars  of  other 
countries. 

The  issues  of  ozone  depletion  and  climate  change  are  both  global  issues     Actions  to  limit  tlie 
emissions  of  ozone  depleting  substances  or  greenhouse  gases  by  the  US  ,  or  even  OECD 
countries,  alone  would  not  be  adequate  to  address  these  issues.    Actions  must  be  global. 
Therefore,  U.S.  participation  in  the  international  Treaty  processes  is  essential. 

One  vital  element  in  ensuring  that  policymakers  are  armed  with  the  latest  scientific  and 
technical  information  relevant  for  the  international  treaties  is  the  World  Meteorological 
Organization  (WMO)  and  United  Nations  Environment  Program  (UNEP)  assessment  process 
for  climate    (Intergovernmental  Panel  on  Climate  Change)  and  ozone.    In  the  opinion  of  the 
Clinton  Administration,  these  assessments  are  the  best  mechanism  for  obtaining  a  credible  and 
unbiased  review  by  experts  from  academia,  government,  industry  and  environmental 
organizations  of  the  state  of  knowledge  for  informed  policy  formulation.    These  assessments 
are  based  on  the  latest  scientific  research,  in  particular  the  research  findings  of  the  USGCRP. 

The  following  two  sections  summarize  the  latest  scientific  understanding  of  some  of  the  key 
points. 
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Ozone  Deolet.on:  ^-^^    ^O^H^    203     7 

The  issue  of  stratospheric  ozone  depletion  is  of  critical  importance  to  the  health  of  Americans 
Any  significant  decrease  in  stratospheric  ozone  would  lead  to  an  increase  in  the  levels  of 
ultraviolet  radiation  (UV-B)  reaching  the  Earth's  surface  with  adverse  consequences  for  human 
health,  in  particular  an  increase  in  the  incidence  non-melanoma  skin  cancer,  melanoma  skin 
cancer,  eye  cataracts,  and  a  possible  suppression  of  the  immune-response  system 

1.  There  is  no  doubt  that  the  major  source  of  atmospheric  chlorine  and  bromine  is  from 
human  activities  (e.g.,  CFCs  and  Halons).  not  from  natural  sources  such  as  volcanoes  or 
sea  spray. 

2.  There  is  no  doubt  that  downward  trends  of  ozone  are  occurring  at  all  latitudes,  except  the 
tropics,  during  all  seasons.    Extensive  ground-based  data  and  satellite  data  have  shown 
that  since  1970  ozone  has  decreased  by  about  5-6%  in  summer  and  9-1 1%  in 
venter/spring  in  northern  mid-latitudes,  and  by  8-9%  at  southern  mid-latitudes  on  a  year- 
round  basis. 

3     There  is  no  doubt  that  the  spring-time  Antarctic  ozone  hole  is  due  to  anthropogenic 
chlorine  and  bromine — based  on  combining  ground, 
aircraft,  balloon  and  satellite  data,  with  laboratory  data  and  theoretical  modeling. 

4.    The  weight  of  scientific  evidence  strongly  suggests  that  the  observed  mid-latitude 

downward  trends  of  ozone  are  due  in  large  part  to  anthropogenic  chlorine  and  bromine 

5  During  periods  of  low  ozone,  stations  in  Antarctica,  Australia  and  mountainous  regions  in 
Europe,  have  shown  that  as  ozone  levels  decrease  ground-level  UV-B  increases  as 
expected. 

6  The  rate  of  increase  of  atmospheric  chlorine  and  bromine  has  slowed  considerably  in 
recent  years  demonstrating  the  effectiveness  of  the  Montreal  Protocol  and  its  amendments. 
Even  so,  the  mid-latitude  ozone  loss  and  the  hole  over  Antarctica  are  not  expected  to 
disappear  until  the  middle  of  the  next  century. 

Global  warming 

Changes  in  climate  (temperature,  precipitation,  soil  moisture  and  sea  level)  and  climate 
variability  (floods,  droughts  and  severe  storms)  can  afTect  terrestrial  and  aquatic  ecological 
systems,  human  health,  and  socio-economic  sectors  (including,  agriculture,  forestry,  fisheries, 
water,  and  human  settlements). 

I .    There  is  no  doubt  that  the  atmospheric  concentrations  of  greenhouse  gases  have  increased 
substantially  since  the  pre-industrial  era  due  to  human  activities,  particularly  carbon 
dioxide  (30%),  methane  (more  than  a  factor  of  2),  nitrous  oxide  (15%),  and  the 
chlorofluorocarbons. 
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2  There  is  no  doubt  that  increases  in  greenhouse  gas  concentrations  will  affect  the  radiation 
balance  of  the  Earth's  atmosphere.  Part  of  this  affect  will  be  offset  by  increases  in  sulfate 
and  carbonaceous  aerosols  (highly  regional)  and  by  stratospheric  ozone  depletion. 

3.    The  major  uncertainties  associated  with  quantifying  the  climatic  response  to  an  increase  in 
radiative  forcing  are  associated  with  understanding  the  response  of  clouds,  tropospheric 
water  vapor  and  the  oceans. 

4     Based  on  General  Circulation  Models  (GCMs),  there  is  a  general  consensus  that  doubling 
the  atmospheric  concentration  of  carbon  dioxide  (COj)  would  lead  to  an  increase  in  the 
Earth's  temperature  of  2.7  to  8.1°F  (1.5  to  4.5°C)  at  equilibrium.    The  predicted  change  in 
global  mean  temperature  to  a  doubling  of  CO,  is  commonly  known  as  the  climate 
sensitivity. 

5.  Based  on  the  most  plausible  projections  of  greenhouse  gas  emissions  and  climate 
sensitivity  the    Earth's  climate  is  predicted  to  warm  by  between  2  and  7°F  by  2100,  which 
is  considerably  larger  than  the  natural  variation. 

6.  Predictions  of  regional  climate  change,  changes  in  climate  variability,  and  changes  in  the 
frequency  and  intensity  of  extreme  events  are  significantly  more  uncertain  than  predictions 
of  the  changes  in  the  global  mean. 

7.  Changes  in  U.S.  temperatures  are  projected  to  be  greater  than  the  global  mean,  and  soil 
moisture  is  projected  to  decrease  over  parts  of  the  U.S. 

8.  The  Earth's  climate  has  warmed  by  between  0.5  and  l.PF  over  the  last  100  years,  with  the 
nine  warmest  years  occurring  since  1980    This  increase  cannot  be  directly  attributed  to 
global  warming,  but  is  consistent  with  the  model  simulations  if  the  effect  of  aerosols 
(sulfate  and  carbonaceous)  are  taken  into  account. 

9.  1994  was  the  third/fourth  warmest  year  on  record,  suggesting  the  atmosphere  has 
rebounded  from  the  transient  cooling  of  0.9''F  caused  by  Mt  Pinatubo  and  simulated  by  the 
GCMs. 

10.  Carbon  cycle  models  suggest  that  limiting  atmospheric  CO,  to  any  level  between  one  and 
two  times  today's  concentrations  (350-750  ppmv)  would  require  global  emissions  to 
eventually  drop  below  current  levels. 
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Conclusion: 


National  and  international    policies  must  be  formulated  in  light  of  acknowledged  uncertainties 
Decisions  taken  now  will  have  long-term  consequences  because  the  climate  system  is 
composed  of  a  number  of  interacting  components  that  have  time  scales  ranging  from  decades 
to  millennia:  (i)  stabilization  of  atmospheric  concentrations  of  CO,  takes  centuries  after 
stabilization  of  emissions,  (ii)  equilibration  of  the  climate  system  takes  decades  after 
stabilization  of  greenhouse  gas  concentrations,  (iii)  sea  level  takes  centuries  to  equilibrate 
with  a  new  equilibrium  climate,  (iv)  restoration  of  damaged  ecological  systems  takes  decades 
to  centunes,  and  species  extinction  can  never  be  reversed;  and  (v)  without  premature 
retirement,  turnover  of  the  capital  stock  responsible  for  emissions  of  greenhouse  gases  (eg, 
power  plants)  takes  many  decades.    Consequently,  if  policymakers  wait  until  there  is  an 
observable  change  in  climate  that  can  be  ascribed  unambiguously  to  human  emissions  of 
greenhouse  gases,  and  the  consequences  of  that  change  are  deemed  to  be  undesirable,  even 
with  a  complete  cessation  (which  is  not  practical)  of  greenhouse  gas  emissions  the  climate 
system  will  not  recover  for  several  centuries.    Therefore,  scientific  uncertainty  should  not 
mean  that  the  U.S   cannot  position  itself  better  to  cope  with  the  broad  range  of  impacts 
possible  under  climate  change  or  protect  itself  against  potentially  costly  future  outcomes 
Delaying  anticipatory  measures  may  leave  the  US.  poorly  prepared  to  deal  with  the  changes 
that  do  occur  and  may  increase  the  possibility  of  impacts  that  are  irreversible  or  otherwise 
very  costly.    Options  that  are  justified  for  other  reasons  today  and  at  the  same  time  make  us 
more  flexible  or  resilient  to  the  changes  posed  by  the  threat  of  climate  change  are  particularly 
desirable. 

The  Clinton  Administration  is  strongly  committed  to  addressing  the  challenge  of  climate 
change,  with  cost-effective  policies  that  are  good  for  the  environment  and  the  economy,  and 
make  us  more  resilient    We  support  policies  that  provide  insurance  to  reduce  risks  posed  by 
climate  change    Our  approach  has  three  pillars.    First,  our  policies  are  based  on  sound 
science.    We  strongly  believe  that  policies  should  be  based  on  partnerships  with  the  private 
sector— industry  and  non  governmental  organizations  alike.    This  issue  must  be  addressed  in 
close  cooperation  with  all  stakeholders     And  finally,  we  believe  that  climate  change  requires 
international  solutions.    Climate  change  is  a  global  problem,  and  must  be  addressed  by  the 
global  community 
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